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Estimating Electric Heating Costs 


Methods for accurately appraising costs of 


electric heating applications. 


Non-Magnetic Raceways 


System design and cost considerations in 


applying aluminum raceways. 


Mercury Floodlights Aid Parking 
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SAFETY SWITCHES STAND UP 
UNDER 100,000 AMPERE 
SHORT CIRCUIT TEST! 


INDEPENDENT TESTING LAB 
RELEASES FINDINGS AFTER 
GRUELLING “TORTURE RACK” TESTS 


Unprecedented tests have been 
i on 30 through 600 am- 


let 
completed 


} 


pere rated Square D safety switches | 
equipped with high capacity cur- | 


rent limiting fuses. 
tests, switche ona 
hort circuit system delivering up 
to 100,000 amperes (symmetrical— 
R.M.S.). In addition, the fault was 
applied on the closed switches. Al 
shocks 


were closed 


witches withsiood the with- 


oul any 


ign of failure ! 
High Capacity Systems 
Demand Stamina 
High capacity systems capable of 


delivering tremendous short cir- | 
oming more and more | 


cuits are be 
prevalent with the growth of elec- 
trical loads 
me tropolitan 


are a source of 


irea 


During these | 


such faults. Another, the heavy in- 
dustrial areas, with a concentra- 
tion of sub-stations and rotating 
machinery. Terrific stresses and 
heat generated by such faults are 
serious hazards to both personnel 
and equipment unless properly con- 
tained. That is why proven protec- 
tion for switching service and feeder 
circuits is of major concern. 
Square D Standard Switches 
Do The Job 


These tests offer conclusive proof 


| that standard Square D Type HD 


Network systems in | 


and Type ND switches, equipped 
with high capacity current limiting 
fuses, can be used on such systems 
without fear of failure. You pay no 
premium for the proven perform- 
ance they offer. Why settle for less? 


Square D switch on “torture rack” during test 
involving up to 100,000 ampere short circuit 
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Average 
Voltage | Catalog 

i Number 
RMS. 


Symmetrical 
Prospective Current 


Recovery 
Voltage 
RMS. 


Maximum 
Total 
Arcing 
Time 


Fuse 
Type 





96,600 
96,400 
107,000 


262 
253 
590 
601 


-0020 
-0027 


A2Y -30A 
FRN-30A 
A6Y -30A 
FRS-30A 





248 
252 
605 
598 
601 


-0010 


A2Y-60A 
FRN-60A 
AGY -60A 
FRS-60A 
NAS-60A 





263 
604 


A2Y-100A 
A6Y-100A 





253 
602 


A2Y-200A 
A6Y-200A 





252 
611 


A2Y-400A 
A6Y-400A 


SQUARE D 
SAFETY 
SWITCHES 
GIVE YOU 


PERFORMANCE! 
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601 








A2Y-600A 
A6Y-600A 


Above «+ Extract of Nelson High Power Laboratory 
Report C/NA-66 

At left + No sign of failure in this switch interior 
after 100,000 ampere short circuit test 
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When Tulane goes 


“/ 
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the choice is... 


= ‘APPLETON 
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NTENSO =~ 
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> FLOODLIGHTS 


> 


wa 
Fr 


e of 6 towers of 60 banked 
INTENSO Floodlights at the Sugar Bowl. 


Always Daylight” Illumination Scores A 
Touchdown for Everyone at the New Orleans Sugar Bowl 


M@ Unlighted for 30 years, the choice of lighting experts, 
maintenance and financial men at Tulane for illuminating the 
Sugar Bowl was APPLETON INTENSO Floodlights! 
Because only APPLETON-engineered INTENSO provides 
the accurately planned high intensity illumination, ease of 
servicing, cleaning, re-lamping, and positioning that gives 
maximum trouble-free, year-round lighting. Write 

for full information on the complete line of 

APPLETON Alzak Aluminum Floodlights! 


Sold Through Franchised Distributors Only 


ad ot Oe), e-em ilemeie)  ia7 4. bf 
1701 Wellington @® Chicago 13, Ill 


Also Manufacturers of: 


Explosion- Proof Industrial 
Fixtures Lighting 


Malleable tron os . 
tate Fans Senos» 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . AUGUST, 1959 





ELECTRICAL 


; ¢ ; Published for electrical contractors, electrical departments 
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nance and management in the field of electrical construc- 
tion and maintenance. 
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Sidelights 
Washington Report 
Electric Heat—Apartments Are a Prime Target, An Editorial 


Problems in Estimating Electric Heating Costs 


By GLYDEWELL BURDICK—A discussion of methods in use, their 
shortcomings, and suggestions for further study. 


Mercury Floodlights Aid Parking 
By J. S. HANEY—Milwaukee’s huge Mayfair Shopping Center uses 
768 400-watt color improved mercury vapor lamps in open-type Alzak 
aluminum floodlights to light its 44-acre parking area to average 
lighting level of two footcandles. 


Non-Magnetic Metal Raceways Cut Feeder Costs 
By E. G. FOX—Lower conductor reactance in non-magnetic aluminum 
conduit cuts voltage drop, permits use of smaller cables and conduits. 
Lighter weight material and easier handling add up to reduced 
installation costs. 


Functional Office-Shop Layout 
By HUGH P. SCOTT—Contractors Wismer and Becker combine prac- 
tical methods, modern equipment and logical floor-plan in design of 
their new headquarters building in Sacramento, Calif. 


Railing Luminaires for Roadway Lighting 
Waist-high location of 42-in. fluorescent units in aluminum railings 
provides glarefree roadway lighting for New Jersey’s new $12-million 
Manahawkin Causeway Bridge. 


Small Industrial Electrical Systems 
By W. D. BONSER—Long-range considerations related to effective 
maintenance include analysis of load studies and existing capacities, 
preferable voltage levels and the grounding of neutrals, selection of 
switchgear plus breakers vs fused equipment. 


San Diego Gold Medallion Home 
All-electric home of Norman Ferguson, president, California Electric 
Works, features advanced practice in heating, lighting, communication 
and controls. 


Adequate Job Records 


By E. P. HEDRICK—How an Ohio contractor developed a job control 
system that records each job’s operations—from the initial inquiry 
to final payment and filing. 
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“Simple enough change 
and really cuts installation time” 


You hear comments like this quite often when the Graybar 
Specialist joins an electrical contractor on the site. 

The Graybar Specialist, backing up the salesman who 
calls, is there to work out the best installation method, to 
select equipment that’s exactly right for the job, or show 
how to get the most from a special new tool. 

He’s well qualified to make this kind of assist, too. He’s 
had years of training on the job and by the book. Working 


Graybar Service includes: Objective rec- 
ommendations. On-the-job technical help. 
Most complete lines. Planned stocks to meet 
your needs. Expert counter service. Speedy 
handling of will-calls. 


out a better way is almost second nature to the specialist. 

And remember, he’s just one of several members of the 
Graybar electrical contractor service team. The others: the 
Graybar Field Salesman, Inside Salesman and Counterman. 
Their job is to speed your work reduce your costs . 
help you build your business. 

The Graybar service team is ready to work for you. 
Call them in. 


raybaR 
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Coordinated Lift 


Coordinated lift raises 64-ft-long pre-assembled 


lighting run into mounting position as single unit. 


Bidding Doesn’t Have to Be Guesswork—Part Il. . 


By R. C. BROOKS—Basic bookkeeping system 
records provide information which may mean the 
difference between bidding and not bidding, suc- 
cess and failure. 


Practical Methods 


Innovations in design highlight conventional school 
lighting plan; closed-circuit TV monitors Atlas 
tests; luminous capitals top structural columns. 


Motor Shops 


Adjustable clamps hold bearings for milling; help- 
ful hints for greasing bearings; mobile test panel 
for electric welders. 


Reader Service 


Product news announcements; catalogs and bul- 
Jetins. 


Reader’s Quiz 


Questions and answers on heater commesned to 
3-phase open delta supply; installing bearings on 
motors; comment. 


Questions on the Code 


Answers to code questions on wiring in a dental 
office; underground conduit installation; heat 
pump; intrinsically safe wiring; exit lights. 


In the News 


Dates Ahead 
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Sidelights 


ALL ELECTRIC HOME _ Ie SAE OY 


The new home built by Norman Ferguson, president of California Elec- 
tric Works in San Diego, is a showcase of modern electric living. The work 
includes many novel features representing advanced practice in residential 
wiring, lighting, heating, communication and controls. Hugh Scott’s photo 
story of the installation, “Gold Medallion Home,” appears on page 90. 





NEW FACTORS 


Aluminum rigid conduit for wiring raceways has been attracting wide 
attention in the industry since the price dropped early this year to a 
level directly competitive with steel. Use of aluminum conduit introduces 
new factors in design and installation of particular interest to engineers 
and estimators. The non-magnetic raceway provides somewhat different 
line impedance characteristics, particularly in large feeders, and the light 
weight metal offers potential labor savings. Application of these new 
factors to a typical electrical system installation is explored by Elden G. 
Fox, Senior Electrical Engineer, Kaiser Aluminum and Chemical Corp., 
in his article ‘““Non-Magnetic Metal Raceways Cut Feeder Costs,” begin- 
ning on page 78. 


LIGHT FOR PARKING AREAS 


Adequate and attractive parking area lighting is an important feature 
of shopping center operation. One such installation is the 44-acre parking 
area at Mayfair in Milwaukee. The installation uses nearly 800 color- 
improved 400-watt mercury vapor lamps in open aluminum floodlights. 
John S. Haney, Crouse-Hinds Co., describes the details of the installation 
in “Mercury Floodlights Aid Parking” beginning on page 75. 


JOB CONTROL 


Adequate records are essential to efficient business housekeeping. A simple 
but comprehensive system developed by Esther P. Hedrick, co-owner of 
Hedrick Electric Co. in Columbus, Ohio, keeps an accurate record of each 
job’s status from the initial inquiry through to final payment and filing. 
Her article “Adequate Job Records” begins on page 92. 


ELECTRIC HEATING COSTS 


A penetrating analysis of the factors affecting the accuracy of electric 
heating costs estimates begins on page 71. Glydewell Burdick of Wis- 
consin Power and Light Co. reviews the fundamentals involved and 
presents original thoughts on calculating procedures to supply infor- 
mation unavailable from statistics or experience data. 





ELECTRICAL MATERIALS 
COST INDEX 


) REPRE- 

IF TYPICAL 

ASSORTMENT OF MATERI- 

ALS FOR A SELECTED JOB 

AS F NOVEMBER 1, 1951 

INDEX POINTS REPRESENT 

THE VARIATION OF THESE 

SAME MATERIAL COSTS AS 

OF THE FIRST OF EACH 
MONTH 


SOURCE - NATIONAL PRICE SERVICE. CLEVELAND. OHIO 
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New switch for matchless safety 


Now, for the first time, the new American Electric Type 
“ND” Safety Switch offers all of the features “most wanted” 
in one safety switch by people who work with and use 
electrical equipment. 

Included among the many “extras” to be found in this 
newest of safety switches are: visible double blade con- 
struction; positive, snap-action make and break; double 
insulation between blades and operating mechanism; opti- 
mum-size enclosures for maximum heat dissipation; plenty 
of wiring space for easier, faster installation; and an exclusive 
safety-yellow operating handle for quick, positive “spotting” 
even in poor light. 

These and countless other field-tested design standouts 
assure the ultimate in safety switch protection with maxi- 
mum operating life. 


he CLARK CONTROLLER 


Everything Under Control © 1146 East 152nd Street * Cleveland 10, Ohio 


This new American Electric Normal Duty Safety Switch 
is, in fact, the result of the same kind of thorough engi- 
neering research and workmanship which has long made 
Clark Controller “the standard of quality” for industrial 
electrical control. 


It meets NEMA standards for normal duty industrial and 
commercial use and is approved by Underwriters’ Labora- 
tories for these applications as well as for service entrance 
equipment. It is currently available in 30-ampere and 
60-ampere, 250-volt and 600-volt ratings, both fusible and 
non-fusible 

Bulletin 250-ND fully describes every detail of this new 
switch designed for “matchless safety”. For your free copy 
see your nearest American Electric Switch—Clark Controller 
Company distributor. Or, write direct. 9881 


AhY 





Washington Report 
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The current boom level of business activity should continue 
well into 1961, in the opinion of President Eisenhower's eco- 
nomic advisers. The economy has fully recovered from the 1958 
recession, as one economic indicator after another breaks 
through old records to new highs. These include: 1) Gross 
national product in 2nd quarter hit a $483.5-billion annual pace, 
topping the pre-recession-high annual rate of the 3rd quarter 
of 1957; 2) industrial production in June hit an FRB Index of 
155 (1947-49—100), 6 points above the pre-recession-high of 
146 in February 1957; 3) personal income in June rose to a 
seasonally-adjusted annual rate of $382.9 billion; and 4) 
employment at mid-June hit a new record of 67,342,000 with 
an average factory work-week of 40.6 hours. 

The rate of business rise is beginning to decrease slowly, and 
is not unexpected. The rapid climb from 1958 recession lows 
was spurred from two sources: recovery from the recession, and 
normal growth. The expected slowdown will be a good thing, 
Washington officials believe, as it will remove some of the 
upward pressure on prices, moderate the forces which make for 
inflation 


Cost-of-living inched up in June to a new high, as Consumers 
Price Index rose 0.5% to 124.5% of the 1947-49 average, 
biggest monthly advance in 18 months. A sharp rise in food 
prices was responsible for about four-fifths of the rise, BLS 
reported 


Individuals added $5.5 billion to their savings during Ist 
quarter this year, SEC reported, same as during similar period 
of last year. But consumers are raising their spending plans, 
according to report of University of Michigan’s Survey Research 
Center based on its May-June survey. The sharpest spurt in 
buying plans are for houses and used cars, the report stated, 
which also indicated no spending ‘‘splurge’’ was in sight. 


Construction activity continues its steady upward climb, month 
after month, and accounts for between 11% and 12% of gross 
national product 

June construction hit $5 billion, a record for the month, 
Labor and Commerce Depts. reported. Private construction 
totaled $3.5 billion 

Construction spending for the first six months of this year 
hit a record $24.9 billion, for a seasonally adjusted annual rate 
of $55.1 billion. Private outlays hit a record $17.5 billion, while 
public spending totaled $7.4 billion. Most of the gain in private 
spending came in residential buildings: $10.2 billion this year 
compared with $7.7 billion last year. Much of the six-month 
gain in public spending came from higher outlays for highways, 
housing, and military construction 

Housing starts in June totaled 136,000, up from 134,000 
in May. For the first-half-year period, starts totaled 709,500 
units, a record for the period. Starts on private units were 
690,700 units, compared with 498,000 starts during first half 
of 1958, and compared with 696,500 units in 1950, the record 
to date. 


Electric power output is running ahead of year-ago records by 
from 10 % to 18% in weekly reports of Edison Electric Institute. 
Output in last week in June set a new weekly record of 13,749- 
million kwh. All areas of the country recorded gains. 
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. All plastic, with stoinless steal. - 


springs. No rust or corrosion problems. 


® Tapered to eliminate unlighted 
areas in continuous row installations. 


@ Lampholders have metal clad 
backs. 


VIRDOEN 


A DIVISION OF THE JOHN C. VIRDEN COMPANY 
Cleveland 3, Ohio 
Member American Home Lighting Institute 





TURRET TYPE INDUSTRIAL FIXTURE 


© Reflectors ribbed for extra strength 
and rigidity. Choice of porcelain or 
high-baked white enamel. 


® On continuous row installation, 
special snap-in aligner straps keep 
runs true, prevent light leaks. No 
tools needed. 


® K. O. pattern provides for single 
or double “S” hooks or messenger 
cable installations. 


® Units can be fused to meet your 
requirements. 


Designed to save you time and labor 
on the job, to keep you fully competi- 
tive when you bid. Fully efficient, it 
meets the highest established stand- 
ards in lighting specifications. See your 
Virden distributor or write for Form 
144 to Virden Lighting, Dept. ECM, 
5209 Euclid Avenue, Cleveland 3, Ohio. 


eti~.. —) 
Fond 0 Fes 


tn The 
Yellow Poge: 
es 


ELECTRICAL CONSTRUCTION AND MAINTENANCE AUGUST, 1959 





A MESSAGE TO AMERICAN 


Plan ’59 


To modernize now for growth and profits 


Goes Into High Gear 


In 1959, industry will spend more 
money than ever before to modernize its 
plant and equipment. But it is not spending 
enough to do the job that needs to be done. 

Manufacturing companies* now plan to spend 
a total of $24.5 billion on modernization in the 
four years 1959-1962. This will be enough to 
replace roughly 70% of the obsolete facilities 
that were on hand at the beginning of 1959. But 
it will still leave us far short of our goal. It 
would take several years, at a higher rate of 
investment than is now planned, to wipe out 
obsolescence and give the U. S. a truly modern 
industrial plant. 

These facts stand out from the 12th annual 
Survey of Business’ Plans for New Plants and 
Equipment just completed by the McGraw-Hill 
Department of Economics. This new survey 
shows that industry has made a remarkable start 
on the modernization job that a previous edi- 
torial in this series described as “the most ex- 
pensive task to be performed in America in this 
new year of 1959.” The full cost of moderniza- 
tion has been found by the McGraw-Hill Depart- 
ment of Economics to be $33.3 billion for manu- 
facturing, and $95 billion for all business. 

For the past several months, McGraw-Hill 
publications have been devoting special atten- 
tion to new developments in plant and equipment 


*Excluding petroleum refining, which is reported as part of 
the oil industry in the data discussed in this editorial. 


INDUSTRY © ONE OF A SERIES 


that offer opportunities for modernization. Our 
special effort to help industry in this regard has 
been called “Plan °59”: to modernize now for 
growth and profits. This editorial will summar- 
ize the progress made so far with “Plan ’59” and 
point out some of the areas where business and 
public policies can do still more to accelerate 
the modernization drive. 


A Good Start 


Business investment in new plant and 
equipment has picked up sharply since the 
low point of the 1958 recession. Plans for 
1959 now show a 7% increase over 1958 
for total capital investment. And the in- 
crease in expenditures for modernization 
is much sharper. Moreover, companies al- 
ready have substantial plans for the years after 
1959. New orders for industrial machinery, 
which are a good index of modernization plans, 
also are running well ahead of last year. 

For the four-year period 1959-1962, manu- 
facturing companies expect, on the average, to 
devote 65% of their plant and equipment out- 
lays to modernization. This is the highest pro- 
portion reported in a McGraw-Hill survey since 
1950. In dollar terms, manufacturing companies 
plan to spend $24.5 billion on modernization 
during the next four years. 

This is an impressive figure, but it does not 
look so large when compared with the total need 
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for modernization in manufacturing industries. 
As noted above, a previous McGraw-Hill study 
(conducted in August 1958) found that it would 
cost almost $35 billion to replace all the facili- 
ties that manufacturing companies then consid- 
ered obsolete. Thus, present plans for moderni- 
zation are enough to wipe out only 70°; of the 
backlog of obsolete facilities by 1962—and this 
makes no allowance for the additional facilities 
that will be made obsolete by new machines and 
new processes introduced during the next fou 
years. When these new developments are con- 
sidered, present plans for spending may repre- 
sent only half the job that will actually need to 


be done. 


How To Accelerate 


What can be done to accelerate the drive to 
modernize our industrial plant and equipment? 
Two of the greatest aids would be: 

(1) Improve present provisions under 
the tax law for depreciation, to help indus- 
try retain more of the money it needs to 
carry out this massive job of moderniza- 
tion; 

(2) Contain inflation, to preserve the 
purchasing power of the money industry 
sets aside to replace obsolete facilities. 

At first glance, the supply of funds from de- 
preciation allowances appears to be more than 
adequate. For manufacturing as a whole, de- 
preciation allowances—the primary source of 
cash for modernization — will total $8.3 billion 
in 1959, compared with present modernization 


plans of $6.4 billion. Thus some extra funds will 


be available to support a further step-up in mod- 


ernization in 1960. 

Unfortunately, however, these depreciation 
funds are not evenly distributed from industry 
to industry, or from company to company. For 
example, in several of the metalworking indus- 
tries, the prospective flow of cash from depreci- 
ation during the next four years is much less 
adequate than for manufacturing as a whole. 
These are industries with relatively large mod- 
ernization backlogs, and they also are industries 
made up mostly of small or medium-size com- 
panies that have difficulty tapping the public 
money market. 
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As a result of these industry and company dif- 
ferences, there are many individual cases where 
shortages of funds limit the amounts of mod- 
ernization now planned. In the McGraw-Hill sur- 
vey, nearly half of all companies participating 
said that they would spend more on new plants 
and equipment if the depreciation allowances 
permitted by the tax law were increased sub- 
stantially over the next few years. Most of these 
were relatively small companies. Their answers 
suggest that revision of the tax rules on depreci- 
ation should receive the most careful consid- 
eration as a spur to faster modernization. 

The problem is complicated also by the threat 
of further increases in the national price level, 
which would necessarily include prices of capi- 
tal goods. If “creeping inflation” resumes its 
march during the next four years, depreciation 
allowances based on present costs will be much 
less adequate for future needs. This points up 
the importance of national economic policies to 
maintain price stability. Unless this can be main- 
tained, industry’s dollars will not go far enough 


to do the modernization job that is needed. 


Plan ’59 Carries On 


Industry’s drive to modernize is now 
well underway. It can make a key contri- 
bution to our national strength and pros- 
perity in 1959 and the years ahead. But 
the biggest part of this job is before us. It 
is up to the policy makers —in both busi- 
ness and government —to see that the job 
is done. 





This message was prepared by the McGraw- 
Hill Department of Economics as part of our 
company-wide effort to report on opportunities 
for modernization in industry. Permission ts 
freely extended to newspapers, groups or in- 
dividuals to quote or reprint all or part of 
the text. 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 
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with the world’s newest mercury luminaires 


from General Electric 








New beauty, efficiency, safety 
for every street and highway 


GENERAL @@) ELECTRIC 





GO MODERN 


with General Electric’s 
new mercury luminaires 





New M-250 


175 and 250 watt 
residential and light-traffic streets 


Get top efficiency, new modern 


ite FON mm. a | 
POWER PACK built-in ballast saves $50-75 per unit TERMINAL BOARD allows quick hook-up with two clamp- 
during installation—175- to 1000-watt sizes. type screws; eliminates splicing, other interconnections. 


UNIVERSAL SLIPFITTER easily adjusts for 11%- or 2- TILTED OPTICAL ASSEMBLY directs light where it is needed, 
inch brackets. Requires no additional parts. contributes to graceful styling. 


SEALED OPTICAL ASSEMBLY—silicone rubber gaskets UNIT PHOTOELECTRIC CONTROL with dependable new 
block entry of bugs and dust, reduce cleaning, G-E cadmium sulphide cell locks on top of unit. 
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New M-400 


400 watt 


business and traffic streets, highways 


New M-1000 


700 and 1000 watt 
whiteways and shopping centers 


styling, plus these extra values 


craic 
ey (omenaret 


GENERAL @® ELE 


Os ae 
MULTI-POSITION SOCKET—IES distribution types 
are easily selected by simple screw adjustment. 


LAMP FLEXIBILITY—complete lamp selection— 
clear, white, color improved, 175 to 1000 watts. 


ACRYLIC REFRACTOR on M-250 unit, heat-resist- 
ant glass refractors on other units, cut breakage. 


Smart styling ... unequalled efficiency... economical oper- 
ation ... all are yours with new General Electric mercury 
luminaires. And, for the first time you'll find ratings for 
every street and highway in a single design family. 100% 
designed by General Electric— with components engi- 
neered to work together—this new mercury line delivers 
these major user benefits: 


Unparalleled photometric performance — Precisely con- 
toured reflector and proven prism design give optimum 
light output and control. 


Unequalled electrical efficiency — Built-in “Power Pack” 
ballast, first introduced by G.E., provides lowest “watts 
loss” in the industry; available in all ratings. 


Wide flexibility—IES distribution types may be selected 
by simple movement of adjustable socket. Mount on either 
114- or 2-inch bracket with universal slipfitter. 


Low installation and maintenance costs—Easy access to 
all components, convenient two-connection pre-wired ter- 
minal board for wiring, unitized construction make instal- 
lation simple. Long-life ballast, positive gasketing, heat- 
resistant glassware minimize maintenance. 


Get full information from your General Electric Appara- 
tus Sales Engineer or Agent today or use the coupon below. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


Section C 450-5, General Electric Co., Schenectady 5, N. Y. 

Please send me free bulletins on the subjects checked below: 
O New Mercury Luminaires, GEA-6943 

O Cadmium Sulphide Photoelectric Control, GEA-6987 


Name 
Company 


Street 
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Reliable—after years of tests 


New G-E cadmium-sulphide control 


installs in seconds ... lasts for years 


Now, from General Electric comes the industry’s newest, most 
dependable cadmium-sulphide photoelectric control. Years have 
been spent in the research, design, and testing of this new street 
lighting control to produce the most efficient, most reliable cad- 
mium-sulphide control available. Now, after exhaustive testing, 
the reliability problem has been solved with a custom-built Gen- 
eral Electric cadmium-sulphide cell. Shock, surge, humidity, vi- 
bration, load, temperature—these were among the tests conducted 
—but none was found to alter the dependable performance of the 
new G-E control. 
Addition of the new cadmium-sulphide cell is but part of the 
story. General Electric has developed a new, simplified circuit 
with specially-engineered long-life components . . . designed and 
built to work together and to reduce your control costs. 
Get the full details from your General Electric Apparatus 
Sales Engineer or Agent, or write Section 450-25, General Elec- 
tric Company, Schenectady, New York. 
ADVANCED DESIGN FEATURES give: (1) depend- 
ability from new G-E hermetically sealed 
Progress ls Our Most /mportant Product cndialacntaeiiide cell; (2) long life from 


specially-engineered components; (3) built-in 
protection from voltage surges; (4) power 
G a N 7 e A L a LE C T K | C savings through accurate external adjustment. 
NO VACUUM TUBES OR RECTIFIERS. 
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No plastic electrical tape 
is as TOUGH as 


SCOTCH No. 33 


BRAND 


The price per splice is less... 

Fad 
Super-tough “Scotcn” Brand No. 33 Electrical Let us prove it! 
Tape is stretchy and puncture resistant... yet. | MINNESOTA MINING AND MANUFACTURING CO. 
thin enough to conform easily. Only the genuine: St. Paul 6, Minn., Dept. EAA-89 
“ScoTcH” No. 33—invented as a new type of wire ; Don’t just tell me... show me that the price per splice is less with 
splice covering—has “‘Scotty’s” plaid on the can: | SCOTCH” No. 33. Send a man around. 
ind “‘No. 33” inside the red core. Ask your dis- ; 
tributor about the full line of “Scotcn” Brand  : 
splicing materials, or write us for complete infor- {| COMPANY 
mation. 


NAME 








ADDRESS 


“Scotcu” and the plaid design are registered trademarks of 3M Co., ‘ sl igiibaceia ZONE —_STATE 
St. Paul 6, Minn i 


heccccccncceeccsccecoccosoosessessssos 


Tinmesora ]Ufinine ano [YfAnuracturinc company 


+ - WHERE RESEARCH IS THE KEY TO TOMORROW 
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SILICONE NEWS from Dow Corning 


New Service Factor Motors Cut Costs 


Specify High Service Factor Motors for lowest initial 
cost, lowest operating costs ...maximum reliability. 


Leading manufacturers now offer motors designed to an entirely new 
These motors are available in standard NEMA frames of the 
same size used for conventional motors of the same rating, but look 
alikes don’t perform alike. 


concept. 


These new motors, insulated with Dow Corning Silicones, have a built-in 
reserve to carry overloads of twenty-five to fifty percent above nameplate 


horsepower rating. Here’s what this means to you: 


Simplified Motor Specifications: 
insulated for 


motors that are silicone 
With nameplate horsepower ratings 
identical to nominal loads, these motors will handle temporary, or even 
continuous overloading. No need to calculate maximum possible load and 
It’s already built in. 


Specify 
high service factor. 


add a safety factor. 


More Efficient Power Use: Power factor problems are reduced . . 
excessive power bills resulting from part-load motor inefficiencies are 
brought in line. Because motors operate at rated output, the need for 
capacitors to correct power factor is substantially reduced. 


With motors rated to match normal loads, 
total installed plant horsepower will be substantially less. 


Less Installed Horsepower: 
Using conven- 
tional methods of determining distribution system needs, transformer and 
switchgear requirements are lower—less costly units can be safely specified. 
Motors insulated with Dow Corning Siliconés for high service factors are 
available now from leading motor builders. For more information on 
what silicone insulated equipment can mean to you, write Dept. 3920. 


SPECIFY Dow Corning Silicones 
and SAVE! 


& 
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How do manufacturers build so much extra 
into a motor? By substituting an insula- 
tion system made from Dow Corning 
Silicones for the Class A insulation system 
used in standard lines. Only the insulation 
changes. Frame, electrical steel and copper 
remains the same. 


And there’s one change 
on the nameplate. 


Service factor rating goes up. On a 
TEFC motor, for example, service factor 
goes up from 1.00 with Class A insulation 
materials to somewhere between 1.25 and 
1.50 when silicones are used, depending 
on manufacture and horsepower rating. 


Handling liquid of varying viscosity, this 5 
hp, 1.25 service factor motor withstands 
overloads, including those created by exces- 
sive tightening of pump packing glands. 


Motors insulated with Dow Corning Sili- 
cones give reliable operation in almost any 
surroundings—regardless of high ambients, 
moisture, many corrosive atmospheres. 
And on the basis of capability, high service 
factor motors generally cost less than con- 
ventional motors. 


Dow Corning CORPORATION 


ATLANTA BOSTON CHICAGO 
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CLEVELAND DALLAS 


MIDLAND, MICHIGAN 


LOS ANGELES NEW YORK WASHINGTON, D. C. 
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“They won't 
catch me napping 
when opportunity knocks’ 


Get the jump on bidding competition— 


with daily DODGE REPORTS 


e Be sure you don’t miss out on real opportunities. 
A job you didn’t bid... but would have if you’d known 
about it ...is money down the drain. You need to know 
who all the prime contractors are — so you don’t have 
to depend on invitations to bid. 


e Be sure you bid only on the kind of job you know 
will be profitable. It costs money to prepare bids. If 
you want to concentrate on jobs that will do you most 
good, you need reliable facts about new building proj- 
ects — and you need them early in the game. 


e Be sure you know who's bidding against you. 


Be sure you're not misled by gossip and rumors. 


How can you be sure? Easy — with Dodge Reports! 

Dodge Reports are individual project reports. 
They’re mailed to you daily. You get Reports only on 
the types of building you're interested in — in the area 
where you do business. They tell who’s going to build 
what and where...whom to see...when bids are wanted 
on each stage of construction . .. who else is bidding. 


If you do business anywhere within the 37 eastern 
states, let us show you how Dodge Reports can improve 
your operation and increase your profits... keep you 
ahead of competition, 


WRITE FOR FREE BOOK 


F. W. Dodge Corporation, Construction News Division, 
119 West 40th Street, New York 18, N. Y., Dept. ECM89 


Send me the book “Dodge Reports - How to Use Them Effectively” 
and let me see some typical Dodge Reports for my area. I am interested 


in the general markets checked below 


House Construction [] General Building 


[] Engineering Projects (Heavy Construction) 
Area — 

Name 

Compeony 


Address 


City 
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Dodge Reports 


é 
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NEW WIRE CONNECTOR 


At last --a really easy way 
to join heavy gauge, hard wires! 


BUILT-IN-WRENCH 


New wings make it 50% easier to screw on, even 
on new stiff vinyl-insulated #6 wire. Wings 
eliminate wrenches; can be snipped off after 
applying. 


“PYTHON GRIP” 


New internal tension-spring coils adapt to shape 
and size of wires—apply tremendous pressure 
evenly over entire stripped area. Pressure is so 
great wires are threaded and crushed together. 


NYLON SHELL 


Insulating cap is Nylon...high dielectric, un- 
breakable and abrasion resistant. You can actu- 
ally see your splice inside the semi-transparent 
Nylon shell. Compact—uses less space in junc- 
tion box. U.L. approved for recessed fixture wir- 
ing because Nylon shell withstands 105° C. 


New IDEAL “WING-NUT” Connector gives you the 
easiest yet most perfect mechanical connection possible. 
Wide skirt opening makes it easy to connect larger com- 
bination wires (example: two #8 with a #6) as well as 
the thickly insulated Type R wire. 


The new “WING-NUT” Connectors handle 474 possible 
combinations of solid or stranded wire... almost twice 
the number of other single piece Connectors. “WING- 
NUT” is available in two sizes. 


Ask your electrical distributor about his special introduc- 


tory offer. 


THE HELPING HAND 
ON EVERY WIRING JOB 


SOLD THROUGH AMERICA'S 
LEADING DISTRIBUTORS 

IN CANADA: 

IRVING SMITH, LTD., MONTREAL 
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IL THIS COUPON 


OE ON mm ey 


Yes, | want complete catalog data on the new “WING NUT” 


IDEAL INDUSTRIES, INC. 
1041-H Park Ave., Sycamore, Illinois 


Name 


Company 


Address 


City Zone __<State 


evsentesn un towrah ete een aun ian edaenentapiaiaaale 
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UNDAMAGED AFTER BEING “CLOSED’”’ 
ON 100,000-AMPERE SHORT CIRCUIT! 


Floyd S. Green 
(left), Frank Adam 
Electric Co., and 
John S. Withers, 
Bussmann Mfg. 
Co., find Shutibrak 
Switch undamaged 
after a series of 
100,000-amp. short 
circuit tests. 


FRANK ADAM 
SHUTLBRAK SWITCHES 


(SHUTTLE BREAK) 








In recent tests at Bussmann Manufacturing Company’s 

test station, Frank Adam Shutlbrak Switches, equipped with 

Bussmann high interrupting type fuses, went through a 

TYPICAL TESTS MADE WITH series of tests with switches “‘closed”’ on a 100,000-amp. 
3-POLE short circuit. NOT A SINGLE BREAKDOWN OCCURRED! 
SHUTLBRAK SWITCHES 


Here’s a powerful demonstration of the safety and dependability insured 
by Frank Adam’s famous Shutlbrak mechanism. @ Safety Switches 
Switch Fuse give positive protection to both men and equipment against every 
Capacity Type hazard that might be caused by the tremendous overloads 
100-amp. 250-v KTN Limitron and shorts that can occur in any distribution and feeder circuit. 


ame switch PN Low Peak . . a ‘ 
er re It costs no more for the extra vital margin of safety provided 


200-amp. 250- KTN Limitron by Frank Adam Switches. Specify this better equipment. 
¢c ao ¢ ah N 4 l . e » 

Same switch LPN Low Peak A new brochure is just off the press—write for yours! 
100-amp. 600-y KTS Limitron 


Same switch S See our catalog 
Same switch LPS Low Peak a SwWeeT’s 


200-amp. 600-v KTS Limitron 


Same swit LPS Low Peak 
400-amp. 250-v LPN Low Peak Fuge” 
600-amp. 250-v LPN Low Peak Aoam ELECTRIC COMPANY 


P.O BOX 357, MAIN P.O - ST. LOUIS 66, MO 





boards + 
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During our periodic fire drills 
at Gillette, a Gamewell fire alarm 
system has proved itself much 
faster, much more trouble-free 
than the one it replaced. We ap- 
preciate the excellent protective 


value of the Gamewell system and 


The Gamewell system endorsed by 
Engineer Howard Spaulding was carefully 
designed to protect all lives and property 
in Gillette’s 11 buildings — headquarters of 
the internationally known manufacturer of 
razors, blades and other products. 

A Gamewell system can be engineered to 
safeguard your own business from fire losses 

including not only irreplaceable human 
lives but buildings and equipment that can’t 
be renewed at their original costs. It will 
warn all personnel, signal your local fire 
department and, if required, will include fire 


Control Panel 


your aid in engineering it to cover 
all buildings in our plant area. 


Arvard 0. 


Chief Electrical Engineer 
Gillette Safety Razor Co. 
Gillette Park, Boston, Mass. : % ke 


le ila mE 


At Gillette it’s GAMEWELL 


. . . industrial leader installs the 
leading fire protection system 


detection units that activate the entire 
system — instantly — automatically. 

Ask your Consulting Engineer about 
these advantages. Also, a Gamewell Fire 
Protection Engineer will be glad to give you 
details about installation requirements, per- 
formance and price. Send the coupon below 
for this service and/or a Gamewell technical 


manual — without obligation. 


Gamewell 


FIRST... WHEN SECONDS COUNT! 





== a = 


pence | 


2 Trouble Bell 


AS 


Alarm Circuits 
(one or more) 


Non-Code 
and Automatic 
| Fire Detectors 
a (one or more 


loops) 


GAMEWELL CO., Dept. 8C 
Newton Upper Falls 64, Mass. 


() Have a Gamewell Fire Protection 
Engineer call 

[} Send me a Gamewell Fire Alarm System 
Planning Guide 

Name. . 

Title.... 

Firm..... 

Address Hd ay 

; Zone.. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . AUGUST, 1959 























HEE 


D 
edo 
ahe 
00 
g 
pe he 
O 











Now! 


= 
. & 


Convert Your 


to a fast, smooth, low-cost threading machine! 


"3 Efficient, New RIGZAID Accessories 
Save Me Time on Every Job!” 


‘eee No. 310 Carriage — Slip this 
| A strong, lightweight aluminum alloy carriage on 
the support arms of your RIEA0B 300 Power Drive, 
and you’ll get real cut-and-thread efficiency! Holds 
die head and cutter at your fingertips exactly like a 
threading machine. No fumbling for right size 
threader ... no tools to drop. Easy sliding . . . snugs 
right up to chuck for close threading and cut-off. 


|B | RIZAID Die Heads — The time-saving 

BD} RIGaAID 5 935 Quick-Opening Die Head shown 
here, or any other RIG401B Machine Pipe and Bolt 
Die Head, snap-locks into carriage quickly, easily... 
eliminates slow back-off. Single adjustment on 
carriage centers die head exactly for true threads 
every time. Conduit dies available. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


C RIEAID Neo. 360 Cutter — Full-floating, 
'™ | wheel-type cutter...wide rolls for straight cuts 
at pipe machine speed. Attaches easily with swivel 
drive pin. Fits 310 carriage only. 

Die head and cutter operate independently . . 
swing up and stay out of way when not in use. Add 
a RIGAID No. 19 Nipple Chuck and you can 
thread close nipples. 

For a bargain in fast, easy work, equip your 
RiGeaib 300 Power Drive with these accessories 

. available individually ...at your Supply House! 
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ROCKER-GLO 
mn a 


is being used NOW! ... — 


ISWGITCTT 


Many of today’s switches are specialties primarily designed for 
appeal in decoration. Others are designed to meet the rugged use and 
performance called for by a heavy duty switch. 

Now, one new switch, Rocker-Glo, combines eye-appealing design 
with heavy duty performance. So impressed with this combination are 
architects, engineers and contractors that Rocker-Glo is already being 
specified in leading hotels, motels, hospitals, commercial buildings and 
housing developments. Rocker-Glo has high-grade silver alloy contacts 
and positive make-and-break rocker arm construction. Its modern 
design and unique construction allow this switch to be pressed, pushed, 
rocked or rolled into instantaneous action. 





Rocker-Glo switches are specification grade AC switches designed 
to be used at full current rating on tungsten filament and fluorescent 
loads (one switch takes the place of two ordinary AC-DC switches on 
fluorescent loads). It can be used anywhere old style toggle switches 
are used. 


And Rocker-Glo’s clean functional lines and soft beauty lend the 
final decorative touch. 


Available in Despard interchangeable type, Despard type mounted 
on a strap and narrow rocker for tumbler switch plates. A specification cad : 
grade switch, 15 and 20 amps. 120/277 volts AC. Write for free Rocker-Glo 
bulletin — Dept. ECM-859 


PASS & SEYMOUR, INC. 


SYRACUSE 9, NEW YORK 


60 E. 42nd St., New York 17, N.Y. * 1440 N. Pulaski Rd., Chicago 51, Ill. * In Canada; Renfrew Electric Limited, Renfrew, Ontario 
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SIMPLEX WIRE & 


Simplex ANHYDREX Insulated Cables for Power transmis- 
sion and Communication (like the Simplex TIREX Portable 
Cords and Cables shown in adjacent column), though man- 
ufactured as stock products, are custom designed to suit 
all service requirements. A large technical and engineer- 
ing staff at Simplex’ main plant is equipped to give you 
the benefits of their long experience in electrical cable 
planning 


ANHYDROPRENE — Simplex ANHYDROPRENE Cables are 
designed for economical installation in ducts, conduits, 
racks, trays and raceways. Stock sizes AWG 14 to 1000 MCM 
are recommended for 90 C service in WET or DRY locations. 
The words “Simplex ANHYDROPRENE” are either printed 
or molded plainly on the jackets of all ANHYDROPRENE 
cables. This marking signifies the traditionally high qual- 
ity of a Simplex product. 


CATALOGUE 71028 


ANHYDREX-NEOPRENE — Simplex ANHYDREX-NEOPRENE 
Cables have the added mechanical protection of a heavy 
wall of neoprene jacketing. These cables are manufac- 
tured for use in aerial installations and for direct burial 
service. Stock sizes AWG 14 to 1000 MCM are recom- 
mended for 90 C service in WET or DRY locations. 


CATALOGUE 1028 


ANHYDREX-PLASTEX — Simplex ANHYDREX-PLASTEX (AN- 
HYDREX-insulated, PLASTEX-jacketed) Cables are scientif- 
ically designed for compatibility between insulation and 
jacket, and for perfectly balanced performance in ducts, 
conduits, aerial and direct burial installations. ANHYDREX. 
PLASTEX Cables are recommended for service in a number 
of environments but especially where oils and chemicals 
are a problem. 


CATALOGUE 71028 


ANHYDREX Insulated Control! Cables — Simplex ANHYDREX 
Control, Signal and Communication Cables have an ad- 
ditional thickness of appropriately coded neoprene over 
each individual conductor, plus heavy-duty neoprene 
jackets. ANHYDREX insulation provides excellent signal 
reproduction and is exceptionally stable, even when 
operating with high ambient temperatures. 


CATALOGUE 71028 


ANHYDREX XX — Simplex ANHYDREX XX is a butyl-based 
insulation of the highest possible quality. Because of its 
exceptional resistance to heat and ozone, it has general 
applications in circuits operating up to 35,000 volts, 
with permissible conductor temperatures of 90 C. to 
5KV, and 85 C to 17KV — in wet or dry locations. 


CATALOGUE 71023 


CONDEX — Simplex CONDEX Cables are protected against 
mechanical damage by interlocked metallic armor, The 
armor is manufactured of galvanized steel, plain or baked 
enameled (colored) aluminum, bronze or other metals, and 
can be applied over any cable core within a very wide diam- 
eter range. CONDEX Cables may be further protected by 
a thermoplastic covering over or under the metallic armor. 


- 
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CATALOGUE £1024 


PRODUCTS GUIDE 


CABLE CO., CAMBRIDGE 39, MASSACHUSETTS, U.S.A, 


TIREX SO and $JO Cords — TIREX SO and SJO Cords are 
constructed to meet the most rigid specifications. All of 
their special features are carefully selected and processed 
to give maximum qualifications for portable service. They 
will twist without kinking, and bend without breaking. 
TIREX stranding affords maximum flexibility without sacri- 
ficing strength 
Conductor temperature rating 75c 

CATALOGUE 992 


aw 


TIREX Low Voltage Portable Cables — TIREX Low Voltage 
Cables are individually designed for specific applications. 
They are practically indestructible when used to do the 
work for which they are intended 


Conductor temperature rating 75c 
CATALOGUES 7992 & 71011 


TIREX High Voltage Portable Cables — TIREX High Voltage 
Portable Cables have unequaled strength and versatility. 
Designed primarily to transmit energy to mobile electrica! 
equipment, they are also used as temporary power lines 
during alterations or emergency repairs. 


Conductor temperature rating 75c 
CATALOGUE 71012 


TIREX Mine Locomotive Cables — TIREX Mine Locomotive 
Cables — both single and two-conductor concentric — are 
approved by the Bureau of Mines and have the raised mark- 
ing “P-101 BM” on their heavy-duty neoprene jackets. All 
TIREX Cables are cured and conditioned for service in lead. 


Conductor temperature rating 75c 


CATALOGUE -:1011 


TIREX Mining Machine and Shuttle Car Cables — TIREX 
Mining Machine and Shuttle Car Cables are designed for 
stability under today’s rigorous mining conditions. The in- 
sulated conductors are “ribbed’’ or gear-shaped. This fea- 
ture causes them to interlock with the heavy duty neoprene 
jacket and prevents them from slipping. Both Type W and 
Type G have “P-101 BM” molded onto the jacket. 


Conductor temperature rating 75c 
CATALOGUE 71011 


TIREX Dredge and Shovel Cables — TIREX Dredge and 
Shovel Cables are masterpieces of engineering achieve- 
ment. Every consideration has been given to safety and 
durability. Simplex special cured-in-lead neoprene armor 
effectively resists all the elements normally encountered 
in this type of work 
Conductor temperature rating 75c 

CATALOGUE 1012 


San eS 


TIREX Welding Cables —TIREX Welding Cables are scien 
tifically stranded for maximum flexibility without wrist 
drag. Cured-in-lead neoprene jackets provide utmost safet 
for both operator and bystanders. 
Conductor temperature rating 75c 

CATALOGUE £1011 











For your toughest lighting jobs... 
New Sylvania Hard Glass Refiector Lamps 





Sylvania Hard Glass Reflector 
Lamps in “‘tough”’ high bay installa- 
tions direct light where it can best be used 


resist thermal shock! 


Hee are incandescent bulbs spe- 
cially developed for high bay industrial 
lighting in foundries, steel mills and 
other “‘tough”’ installations. They are 
the new Sylvania heat-resistant Hard 
Glass Reflector Lamps. 


These new tough-job lamps increase 
protection against breakage due to 
thermal shock and high moisture 
conditions. 

With a rated life of 2000 hours, 
Sylvania Reflector Lamps offer more 
than twice the service of ordinary in- 
candescent bulbs of the same wattage. 


Their longer life cuts in half the labor 
costs for lamp replacement. 

Sylvania Hard Glass Reflector 
Lamps are available in 500, 700 and 
1000-watt sizes. These are in addition 
to the Standard (Soft Glass) Reflector 
Lamps in 500 and 750 watts for 120, 
125, 230 and 250 volts. 

For further information and free 
literature, call your Sylvania supplier 
or write: 

SYLVANIA LIGHTING PRODUCTS 
Dept. 9L.-8308, 60 Boston Street, Salem, Mass. 


In Canada: Sylvania Electric (Canada) Ltd. 
P.O. Box 1190, Station “‘O”’, Montreal 9 


YSYLVANIA 


. Subsidiary of 
GENERAL TELEPHONE & ELECTRONICS 
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“Profit Line for '59” ALLIS-CHALMERS 


Electrical Products from 


ONE MAN can provide 
ALL this equipment 


5 He’s your Allis-Chalmers representative. One 
inquiry to him and much of the equipment you 
need for any electrical construction job is available. 

Time and Money Savings for Extra Profits — 
because a single, dependable source means “unit 
responsibility” for deliveries, installation help, 
fast parts service. And, once installed, this equip- 
ment continues to be backed by outstanding field 
service — without “buck passing.” 


Ask ‘‘The Man”’ about the profitable A-C products 
for electrical construction. Or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wis. 


A-1028-EC 


Super-Seal and Texrope are Allis-Chalmers trademarks. 
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are you buying 
completely rustproof 





PITTSBURGH STANDARD HOT- DIP GALVANIZED CONDUIT IS 


lhe zinc chromate coating that characterizes Pittsburgh Standard Hot- 
Dip Galvanized Conduit doubles the protective life of the galvanizing 
And the hot-dip galvanized and coated threads stay bright, clean and 
sharp. No chasing or cleaning required even when conduit lies in stor- 
age for months. All thread protectors are color-coded for easy size 
identification. 

For ease in handling, Pittsburgh Standard conduit is banded into 
master lifts, and the individual bundles of each size are identified by 
color-coded bundling tapes. All these features are yours at no extra cost 
when you buy Pittsburgh Standard. Ask for them at your electrical dis- 
tributor’s. Pittsburgh Standard Conduit Company, Verona, Pa. 


PLANTS AT VERONA AND MORRISVILLE, PA. 
RIGID STEEL CONDUIT - ELECTRICAL METALLIC TUBING - ELBOWS - COUPLINGS - FITTINGS 
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The Profit Line for ’59o2 


ALLIS-CHALMERS 


Small size saves 
panel space. 


| A-C Introduces 
=| New Static Relay 


t- ON, Texas, 
GE STATION, 
va cours “Over 300 relay 


cee FIRST 
Fo- \engineers and scientists Wie completely 
sve \nessed another ¢ | 
tr ne Electronic Age pees stati 7 ti | ! 
nt | eon Allis-Chalmers intro: | c protective relay 
nn \yuced a new static protectv’ \di ee 
n | ducee' The new developmen’ | rey . . 
i- relay. siosed if an engineer” we . . - available in Allis-Chalmers switchgear 
was als . ented by John \ing dais " . ° 
ing paper aor engi- Bs This highly reliable new protective overcurrent 
cao neg Twelfth An- | nee relay has no moving parts . . . it’s static, and it’s 
in ae Conference for Protec- | nu only 14 the size of conventional relays. 
nué : . \ 4) P . ° ° ° 
tive Relay ee naeed ui Employing transistors, printed circuits, and 
The new poo cngeat ap- \¢oh Other electronic components encased in epoxy- 
for industrial first major | resin, A-C static relays are shock and moisture 
e from conventional | q resistant. They’re unaffected by temperature 
ce relay construction i 50 years. changes, operate with low burden, and have in- 
v- “MOVING PARTS stantaneous reset feature. Quick plug-in construc- 
of hear particular § nificance | tion makes replacement easy. 
is the eliminati HeerengD Want more protective relay-equipped switch- 
. parts through the ts? C b 
ing pa ductors such && | s¢ gear facts? Contact your nearby A-C office or 
mi-Cors, diodes, thermis- Allis-Chalmers, Power Equipment Division, 





Sees « see Milwaukee 1, Wisconsin. 
mbi 
2S components com 
»d or a printed circuit nes 
Allis-Ch er ¢ 


A-1157-EC 
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Heat measurement study under way at ETL 


for joint CBM-RLM-NEMA committee. . . 


aims to improve fixture and ballast heating conditions 
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. assure better performance and service 


This maze of wires above is needed to connect with thermocouples in fixtures, ballasts and other parts, so temperatures 
can be measured at different points. Screening shields break up drafts from air conditioning, help keep ambient constant. 


EW streamlined fluorescent fixtures, new high 
output lamps and space-saving mounting 
trends have often brought higher channel ambient 
temperatures . . . and problems to user and installer ! 
To deal with them, Certified Ballast Manufac- 
turers led in setting up a joint technical committee 
with RLM and NEMA fixture makers. For this 
group, ETL is measuring temperature at 50 different 
points in representative fixtures, to try to pinpoint 
the part each of the lighted fixture components plays 
in the total temperature rise. Already progress has 
been made... and more is expected. 


But this is just one contribution by CBM toward 
better ballast value. Behind it all is the CBM specifica- 
tion which assures quality performance, including: 


Long lamp life + High power factor + Positive 
starting « Lasting service « Peak lighting performance 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


. . . with conformance to spec checked and certified 
by ETL. Naturally, CBM Ballasts are UL listed! 


Get the full story on why it pays to specify fluo- 
rescent fixtures equipped with ballasts that are Cer- 
tified CBM. Write for: “To Insure Your Lighting 
Investment”, Certified Ballast Manufacturers, 2118 
Keith Building, Cleveland 15, Ohio. 


C ERTIFIED 
BALLAST 
M ANUFACTURERS 


2118 KEITH BUILDING 
CLEVELAND 15, OHIO 


CBM 
CERTIFIED 


Participation in CBM is open to any manufacturer who wishes to qualify 
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NAUGATUCK PARACRIL O6ZO 


THE OIL-RESISTANT, OZONE-RESISTANT NITRILE RUBBER 


ey K eb eS 


_Now-the finest wire jackets can be Colored T 


FOR SALES APPEAL » FOR SERVICE EASE 


New Paracril OZO—a superior rubber compound devel- compounds 
oped by Naugatuck — makes possible new eye appeal, new @ excellent processability, with particularly fast extrusion 
ease of identification. And it outperforms standard wire ® permanent retention of bright colors! 

jacket compounds many other ways, too! if ‘a d : PARACRIL” . 
‘ eee or your wire 

Compare new PARACRIL OZO with other wire jacket - ae _ ar ™ when “4 eet: : ine ‘ a sais 
3 n rpr e ing such proper- 

rubbers. Prove for yourself, new PARACRIL OZO gives: Oe ee ee ee P ee Te ; ne 
ties, chances are 1000 to it’s because you haven't yet tried 

® significantly superior ozone resistance PARACRIL OZO 


® greater fuel and oil resistance Why not try it—soon. Contact your nearest Naugatuck 


® much greater abrasion resistance than standard jacket representative at the address below. 


i~¥ Naugatuck Chemical 


Division of United States Rubber Company ihieanatane abel 





Rubber Chemicals - Synthetic Rubber - Plastic Agricultural Chemicals - Reclaimed Rubber - Latices - CANADA Naugatuck Chemicals Division, Dominion Rubber Co., Ltd, Elmira, Ontario - CABLE: Rubexpert, N.Y 
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This Wagner 1000 kva Noflamol close-coupled Transformer is in- 
stalled in Trane Company's new $1,250,000 Engineering Building. 


One of the many unusual features of The Trane Company’s new Engi- 
neering Building at LaCrosse, Wisconsin, is a display room for the air 
conditioning equipment that serves the building. A full glass wall in 
this room permits visitors to view the Trane CenTraVac water chiller 
and master control panel, the pump room and the unit substation 
that handles the power load distribution for the building. 


A Type JP 1000 kva Wagner close-coupled transformer was chosen to 

power the unit substation. Wagner close-coupled transformers fit flush 
against the switchgear enclosures 
eliminating throats and saving space. 
Connections are made at the bushings 
on the sides of the transformer. Bush- 
ing heights are designed to give ample 
room for connection to switchgear or 
busses and eliminate need for special 
throats to match spec ial switchgear. 
These noninflammable liquid-filled 
transformers are available in ratings 
from 500 through 2000 kva. 


Consult your nearby Wagner Sales 
Engineer about the complete Wagner 
line of Unit Substation Transformers 
—both liquid-filled and dry-type. 
Bulletins TU-205 and TU-214 give 
full information on Wagner Unit Sub- 
station Transformers for industrial 
power needs. Write for your file « opy 
today. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wagner Electric @rporation 


6413 Plymouth Ave., St. Louis 14, Mo., U.S.A. 





ELECTRIC MOTORS + TRANSFORMERS «+ INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 
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Diamond has all 


portable cords 


Red-D-Prene® Black Diamond Signal Yellow 


Neoprene Sheathed Rubber Sheathed Thermoplastic 


for hot, oily locations for general purpose use for all locations where heat 
is no problem 








Red-D-Prene for mill and plant use is designed with tough, oil, heat and 


flame resistant Type MD (Mill Duty) neoprene jacket in industrial red for ready identification. 


Black Diamond has durable rubber jacket protecting against alkalies, 


acids and moisture. Very flexible construction prevents kinking in service. 


Signal Yellow has a jacket of yellow thermoplastic that is quickly seen... clean 


to handle ... smooth sheath will not readily collect dirt. Easy to pull. 
D | oO N D Se ES 2 PRiM™M €& SUPPLI 


DTW Small Diameter DTX® Non-Metallic Type SE Service 
Building Wire White Sheathed Cable Entrance Cable DUF® Type UF ABC Armored Range Cord Sets 


(Armored & unarmored) Bushed Cable 


DIAMOND 


WIRE and CABLE Company 


Sycamore, Illinois 
WAREHOUSE: BIRMINGHAM, ALABAMA 
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CUTLER-HAMMER 


First in compactness « flexibility « and wiring simplicity 


8-Hi Unitrol packs more control into less space 


Each side of a single Unitrol section will hold eight size1 control units...or five size 2 units 

.. or four size 3 units. And these are NOT “stripped-down” units. The new compact 
design provides space for optional components such as control circuit fuses, control trans- 
former, terminal boards, three-coil overload relays, and pushbuttons and indicating lights. 
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CONTROL 


8-Hi Unitrol offers extra 
control center flexibility 


Control units for the new 8-Hi 
Unitrol are available in both 
the standard and new com- 
pact design for maximum se- 
lectivity and flexibility. Add to 
this the modular construction 
and see how easily the control 
units can be combined to cre- 
ate a flexible, space-saving 
control center. On-the-job 
modifications are easily made 
. . . 8-Hi Unitrol keeps pace 
with changing requirements. 


8-Hi Unitrol is easier, 
safer to install 


Available in types A, B, and C 
construction with Class 1 or 2 
wiring, you can select the 8-Hi 
Unitrol that affords the great- 
est installation economy. 
Cost-cutting, time-saving fea- 
tures include U-shaped con- 
trol units assure wide-open 
visibility . . . no buried com- 
ponents. ‘“Safety-lock” test 
position insures safe wiring 
and testing. ‘“Plug-in'"’ power 
contacts are self-aligning .. . 
no hazardous manual adjust- 
ments. 


Be sure you have all the facts about Cutler-Hammer 8-Hi Unitrol . . . its many extra 
features assure you more economical installations, and the most dependable 
performance. Write today for the new descriptive Bulletin EN142-Q241. 
Cutler-Hammer Inc., Milwaukee 1, Wis. 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Subsidiory: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation. 
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and costs less too! 


rte 


BM 


INDENTER 
FITTINGS and TOOLS 


Here is the combination that is unbeatable when 
it comes to easier E.M.T. installation at less cost. New 
lightweight plier size indenters make setting up thin wall Pe eS CU OUT 6 02 a9 
conduit a breeze. B-M fittings are neater too! No unsightly 
nuts or projecting set screws. 

A few more of the plus features of B-M fittings 
ore Concrete tight—Vibration resistant — Extra 
heavy bright zinc plate, salt spray and acid 

drip tested for corrosion resistance 
Extra heavy positive bonding lock- 
nuts — Smooth rounded edges or 
bushed throat type connectors 
that prevent insulation 
damage All steel 
construction with 
extra heavy 
gauge wall 
thickness. 


Cross 
Section 


BM-21B 
Yo" Connector 


BM-23B 


%," Connector 1” Connector 


eee eee e eee eeeeee 








BM-43 
" Coupling 


BM-41 
Y2" Coupling 


BM-42 
%" Coupling 


ooo ee eee eee eee eee ee eee eee eee) 


ey-4 


BM-22 


%" Connector 


BM-51 
Yo" Offset Connector 


BM-21 


Y2" Connector 


BM-23 


1” Connector 


eeeeeveeeeeeeee eeeeeeeeeeesece CPCS EEE EEE EE HOE EHH! 


All B-M indenter type 
fittings far exceed the 
requirements of U. L. 
file card E 10863 and 
Federal Specifications 
W-F-406. 


METHOD 
i 
BM-No. 607 C0. 


Y2" indenter GALVA * ILLINOIS 
BM-No. 608 


%," indenter 








ly 


BM-No. 1000 
Handvise for 2”, 
%,”" and 1" E.M.T. 


BM-No. 600 
Changeable 
Jaw Indenter 


BM-No. 100 
Cutter for 2", 
%" and 1” E. M.T. 


* 
- 
+ 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
* 
. 
. 
- 
- 
- 
. 
. 


. 
. 
. 
. 
. 
° 
. 
7 
. 
+ 
. 
. 
. 
. 
. 
. 
. 
. 
° 
. 
. 
. 
. 
. 
> 
. 
. 
. 
. 
. 
. 
. 
. 


. 
. . . 
SHH EEEEHHEEEEHEHESHEEEHEHEESEHEEHEEHEEEEEE REET ESHEETS ESE EEE EEE EE EEE 


eeeeeeeeeeeeeeeeeeeee 


38 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . AUGUST, 1959 








\ goer Pat ap tf 


: ut 
bs 2) é DD 
There's a Ss VN id; 
vt ete ane! ATs ral 


Vi AN cs stat agi pis yh ape 
BULL DOG TAPE aac eiciceenas sige 


Sykes vaittad 


for every purpose BULL DOG TAPE is a man’s best friend! 


Delivers thoroughbred performance every 
aerials time. It goes on fast ... sticks tight and stays 
@ RUBBER tight. Splices neatly . . . extra strong and non- 

ravelling. High dielectric strength for com- 
® PLASTIC plete all-around electrical protection. BULL 

DOG is tough, too... resists weather and 

moisture . . . stands up longer on the job! 


Sold only through verified wholesalers 
Another quality product of 


cplicing “OP WOVEN HOSE & RUBBER COMPANY 
ov LTRITE RUSSER 
' — ¢ a "BOSTON 3, MASS. 

gull Also manufacturers of Garden Hose - Nozzles - Matting - Stair Treads 
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LIGHTWEIGHT “w ALUMINUM 
INITIALLY, CUTS 


Costs 20% less than copper with 
equal current carrying capacity! 


SIMPLE CONNECTIONS 


Reverse lay provides simple and fast connections be- 
cause the conductors can be easily separated to make 
taps and connections. Tapping is quick and easy. 
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REDUCES CLEARANCE SPACE 


Unlike open wire construction, compact preassembled 
aerial cable needs little clearance space near buildings 
and other structures. One cable takes the place of many. 
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AERIAL CABLE COSTS LESS 
INSTALLATION COSTS 


FASTER INSTALLATION 


Due to its light weight, aluminum aerial cable can be in- 
stalled to the same sags as copper cable. It provides as 
much clearance, and reduces the tension at pole sup- 
ports. Additionally, this reduced weight in some cases 
permits reduction of the messenger size. Less congestion 
on poles; decreased pole height when used for joint con- 
struction with telephone company; improved voltage 
regulation due to reduced reactive drop. 


Save on first costs, save on labor and maintenance 
expenses now with KW aluminum aerial cable. 
KW preassembled aerial cable is available in both 
reverse lay and unilay in either aluminum or cop- 
per. For immediate service or more detailed infor- 
mation, call the Kaiser Aluminum sales office or 


KW distributor listed in your telephone directory. 


Kaiser Aluminum & Chemical Sales, Inc., 1924 
Broadway, Oakland 12, California. 


KAISER 
ALUMINUM 


“IF IT CARRIES CURRENT, “Sg, CARRIES IT!” 


See ‘“‘MAVERICK’’ « Sunday Evenings, ABC-TV Network + Consult your local TV listing. 
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4 2 complete line of 


O.Z. 


WATERTIGHT 


@ ENTRANCE 


HERE'S A ty 
SEAL FOR DIRECT 
BURIAL CABLE. 


HERE’S ONE 
FOR CABLE IN 
TRANSITE, FIBRE 
OR UNTHREADED 
STEEL CONDUIT 


for Conduit or Cable 


End leakage problems once and for all! 

O.Z.’s new wall and floor entrance fittings 

for installation in concrete provide a posi- 

tively watertight seal around conduit or 

cable at any pass-through point! Use them 

with threaded or unthreaded steel conduit, 

fibre or Transite® conduit, or exposed 

cables of varying number and sizes. Gland- 

type sealing assemblies, with pressure 

bushings, may be tightened at any time. 

THIS ONE Fittings accommodate conduit ranging 
CAN BE USED IN from 3,” to 6”. Standard types, sizes avail- 

FLOORS AND 


THINNER able from stock. Specials made to order. 
WALLS. 


TRY THIS 
FOR SEALING 
CONDUIT IN 
FLOORS AND 
WALLS. (s 


TYPE FSK ee 


TYPE WSK 


THIS ONE’S 

FOR CONDUIT 

“ERY WALL ENTRANCE 
~~ SEALING. 


; For more information on fittings and 
\ other O.Z. products, call your local 
distributor, or write to the company. 


® Registered trade-mark of Johns-Manville Corp 


+ CAST IRON BOXES 

+ CABLE TERMINATORS 

+ POWER CONNECTORS 

+ SOLDERLESS CONNECTORS 


ELECTRICAL MANUFACTURING CO., INC. + GROUNDING DEVICES 


+ CONDUIT FITTINGS 


rye) 262 BOND STREET + BROOKLYN 17, WY. “a 


Sales Office and Warehouse: 406 So. Cicero Avenue, Chicago 44, Ill. © ESterbrook 9-0326 
Office and Factory: 749 Bryant Street, San Francisco 7, Calif. © GArfield 1-7846 
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Dull, dreary lighting cuts down worker improved lighting pays off in higher 
efficiency, causes eye strain, makes output and greater accuracy, comfort 
many work tasks hazardous. and safety for workers. 


Lifting the lighting level 


Abolite Cat. No. HMFAU-2400 
Alzak aluminum uplight 
fixtures with 400 watt white 

reflector Mercury lamps. 


In the picture on the right, those Abolite fixtures provide a high 
level of comfortable, glareless light throughout this high bay 
building. 18% of the light is directed upward through Abolite’s 
open top, washes out the deep shadows, gives lamps a soft back- 
ground. 35° shielding of lamp practically eliminates glare. 

Open-top design also gives Abolite high bay units a self- 
cleaning action. Air circulates through the fixture, sweeps reflect- 
ing surface clean. 

Choose from several Abolite uplight units for high bay light- 
ing: 18” and 24” Alzak aluminum fixtures for 400 and 1000 watt 
mercury lamps; and 14” and 18” fixtures for 300-500 watt 
incandescent lamps (ideal for gymnasium lighting). For full 
information, write Abolite Lighting Division, The Jones Metal 
Products Company, West Lafayette, Ohio. 


ABOLITE 
a 


THE JONES METAL PRODUCTS COMPANY 
West Lafayette, Ohio 
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Jobs like this are made wn from start to finish with 


Anaconda 20-10 Control Cable. All wiring shown in this 


control desk of a 15,000 hp motor is Anaconda 20-10 Con 
trol Cable 


Comparison of O.D. and Weight per 1,000 Feet of No. 
10 Awg 19 Conductor Cable. Ease of installation is in 
versely proportional to the weight and diameter of the 
cable. This comparison shows 20-10 to be lighter in weight 
and smaller in diameter than a conventional rubber control 
cable. Thus Anaconda 20-10 Control Cable 


saves on in 
stallation costs 


Anaconda 20-10 Control Cable’s composite design tak 
full advantage of both polyethylene and Densheath 


ing full IPCEA recommended insulation thickness 
mils for 600-volt service 











ANACONDA’S SUPERIOR 20-10 
THERMOPLASTIC CONTROL CABLE 
SIMPLIFIES CABLE NEEDS! 


ONE CABLE for practically all 600-volt control cable 
applications — that’s Anaconda’s versatile, new ther- 
moplastic 20-10 Control Cable. This means simplifica- 
tion of all your control cable needs — makes ordering, 
stocking, and installation easier, quicker, and more 
economical 

Conductors are insulated with 20 mils of poly- 
ethylene and covered with 10 mils of Densheath’ 
(PVC). This composite design takes full advantage 
of the best features of both thermoplastics, and pro- 
vides full IPCEA recommended insulation thickness 
of 30 mils for 600-volt service. 
POLYETHYLENE conductor insulation provides: 

high dielectric strength 

low moisture absorption 

low power factor 

protection against electro-endosmosis 

high insulation resistance 

low specific inductive capacity 

ozone resistance 


resistance to chemical attack 


See the man from 


ANACONDA 


for 20-10 thermoplastic 
control cable 


® 


DENSHEATH (PVC), as both insulation and covering, 
provides: 

good dielectric properties 

excellent flame resistance 

excellent coloring ability 

excellent abrasion resistance 
The application of the over-all Densheath jacket to 
the cabled composite insulated and covered conduc- 
tors provides a product that can be installed aerially 
... in conduits . . . in trays or ducts . . . directly buried. 
Anaconda 20-10, then, is the superior control cable 
that can offer all the benefits of standardization to 
industry. 

For 1000-volt service, Anaconda has adapted 
20-10's design to produce a cable with 30 mils of 
polyethylene and 15 mils of Densheath (PVC). 

Talk to the Man from Anaconda about 20-10, or 30- 
15, control cables for your applications. And be sure to 
write for Bulletin DM-5844 for the full technical data 
on Anaconda 20-10 Control Cable. Anaconda Wire & 
Cable Company, 25 Broadway, New York 4, New York. 

59201 


Use this coupon to get your copy of an 
important New Booklet on 
ANACONDA 20-10 CONTROL CABLE 
full technical data 


Anaconda Wire & Cable Company 
25 Broadway 
New York 4, New York 


(GENTLEMEN: 


Please send me a copy of Bulletin DM-5844 containing full 
technical information on Anaconda 20-10 Thermoplastic 
Control Cable 


Name 
Company 


Address 
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Call your CHROMALOX Man for the 


Tubular 
Heaters 


Cartridge 








Heaters 


These 3 basic CHROMALOX heaters 


provide answers to just 
about any heating problem 


Strip Heaters .. . that quickly and 
easily bolt or clamp to platens, dies, 
kettles, tanks, pipes, rolls, drums, 
ovens and air ducts. Lengths from 
4 to 96 inches, widths from % to 2% 
inches, with cross section curving or 
lengthwise bending. Available with 
brazed-on fins, 


Tubular Heaters .. . that clamp 
on, fit into machined grooves, cast 
into metals, immerse in liquids, in- 
stall in ovens and ducts. Straight 
lengths or factory-formed to nearly 
any contour. Lengths from 6 inches 
to 30 feet. Triangular or round cross 
section. Availablewith brazed-onfins. 


Cartridge Heaters ... that 
smoothly fit standard drilled holes 
in dies, platens, molds, extrusion and 
injection barrels. Special leads avail- 
able for protection against flexing 
action, abrasion, moisture or vapors. 
Diameters from *% to 1!% inches, 
lengths from 1% to 25% inches. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


Versatile Chromalox electric heat- 
ers are available in sheath materi- 
als and wattages to match almost 
any application to 1100°F. Easy 
to install, they are fast, clean, 
safe and economical. 

Your Chromalox Man can help 
you determine the one that best 
answers your specific problem. 
He’s backed by the world’s largest 
factory stock of industrial heat- 
ers, ready for immediate ship- 
ment. Why not give him a call. 
You'll find his phone number listed 
at the right. 


Our new Catalog 60 provides de- 
tailed product information and sug- 
gests numerous applications for 
the complete line of Chromalox 
electric heaters for industry. If you 
have not yet received a copy, please 
let us know. 


1801 


heating answers 


Sales-Engineering Representatives 


Atlanta, Ga. 
TRinity 5-7244 
Bala-Cynwyd, Pa. 

MOhawk 4-6113 
Baltimore, Md. 
HOpkins 7-3280 
Binghamton, N. Y. 
RA 4-7703 
Bloomfield, N. J. 
EDison 8-6900 
Boston, Mass. 
Liberty 2-194] 
Buffalo, N. Y. 
SUmmer 4000 
Charlotte, N. C. 
EDison 4-4244 
FRanklin 5-1044 
Chattanooga, Tenn. 
AMherst 5-3862 
Chicago, Ill. 
HArrison 7-5464 
Cincinnati, Ohio 
TRinity 1-0605 
Clearwater, Fla. 
Phone 3-7706 
Cleveland, Ohio 
PRospect 1-7112 
Dallas, Texas 
Riverside 1-Y004 
Davenport, lowa 
Phone 6-5233 
Denver, Colo. 
Glendale 5-365! 
GEnesee 3-082! 
Des Moines, lowa 
CHerry 3-1203 
Detroit, Mich. 
UNiversity 3-9100 
Houston, Texas 
CApitol 5-0356 


Indianapolis, Ind. 
MElrose 5-5313 
Kansas City, Mo. 
Victor 2-3306 
Los Angeles, Calif. 
Richmond 7-5191 
Middletown, Conn. 
Diamond 6-9606 
Milwaukee, Wis. 
BRoadway 1-3021 
Minneapolis, Minn. 
FEderal 6-3373 
Nashville, Tenn. 
CYpress 2-7016 
New York City, N. Y. 
W Orth 4-2990 
Omaha, Nebraska 
ATlantic 7600 
Philadelphia, Pa. 
GReenwood 3-4477 
Pittsburgh, Pa. 
EMerson 1-2900 
Portland, Oregon 
CApitol 3-41 97 
Richmond, Va. 
ATlantic 8-8758 
Rochester, N. Y. 
HAmilton 6-2070 
St. Lovis, Mo. 
CHestnut 1-2433 
San Francisco, Calif. 
UNderhill 1-3527 
Seattle, Wash. 
MAin 4-7297 
Syracuse, N. Y. 
HOward 3-2748 
Wichita, Kansas 
AMherst 2-5647 


im CHROMALOX 
; Elche. Hreat- 


INDUSTRIAL 


* COMMERCIAL RESIDENTIAL 
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RACO screwless 
“Q° Quick-Clamp 
saves time : | aaa 
on the job 


With RACO's new “Q” Quick-Clamp you can install non-metallic 





**Q"' Quick-Clamp 


sheathed cable in seconds—without clamp screws. Simply push > _ 

the cable through “‘Q"’ Quick-Clamp. Cable is held firmly in place, Cable moves freely 

can’t be pulled out until clamp is released. To release the cable, into clamp ahd is 
gripped tightly 

apply a little pressure under the clamp with your screwdriver. 


With the new ‘'Q”’ Quick-Clamp there will be no more iost 





time tightening and loosening cable clamp screws...no 
more stripped screw heads. 


And... you'll save an hour or more on the average job (60 to 
100 boxes per house). Your RACO Distributor has the new “Q" 


Quick-Clamp Switch and Outlet Boxes. (Exceed Underwriter : To back-otf Gabie, 


release clamp pressure 


Laboratories’ tests; are fully protected by patents.) alin acraatthas 


See them and try them now. 


*Trademark 


ALL-STEEL EQUIPMENT INC. Aurora, Illinois 

















ws ote Sel Sra ee ee ee ee 





How a special 


Curtis Lighting 


system saved 
Reynolds Metals 
$50,000... 
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Here is the new home of Reynolds Metals Company, Richmond, Va. It is dra- 
matically placed at the end of a reflecting pool bordered by willow oaks. The 
classic beauty of the building is enhanced by this unusual setting. Architect: 
Skidmore, Owings & Merrill; Consulting Engineer: Ebasco Services, Inc. 
ding grids 
OO man 
wall i/lumination w 
| brightness quality 
Installing a lighting system so flexible it can adapt to any internal 
building change without relocation is quite a feat. But when 
that is accomplished at important savings it calls for exceptional 
engineering ingenuity. That’s what Curtis Visioneers achieved 
with a special custom-made aluminum folding grid system 
at Reynolds Metals Company, Richmond, Va. The unique 
folding “packages”? made it possible to install 100 sq. ft. of 


lighting at one time. Result: a saving to Reynolds of an estimated 


8.000 m hours, 


approximately $50,000. A wall-to-wall 
ceiling of light was created with a beautiful satiny aluminum 


lighting tone of low brightness quality. Over-all ceiling illumina- 


tion solved the problem of how to obtain stationary lighting for 


a 100,000 sq. ft. area, even though wall partitions would be 


moved in the future. Write today for the name and address of the 
representative in the principal city nearest you. Curtis-AllBrite 
Lighting, Inc. Chicago, 6135 W. 65th St.JSouth San Francisco, 


352 Shaw Road 





Large office areas are as effectively illuminated as small areas with a high de- 
gree of visual comfort assured. In this special Curtis grid installation, aluminum 
materials were used throughout. Maintenance features of the system include 


ease of relamping, ready access to wiring, simple replacement of ballasts. 


Specify 


Mc GILL Zevotes switches 


...for guaranteed precision plus durability 


The high standards of design, 
craftsmanship and material selec- 
tion make it possible to guarantee 
No. 41 LEVOLIER switch uncon- 
ditionally against failure in light- 
ing circuits. This extra quality is 
reflected in the performance of all 
LEVOLIER switches. 


It pays to specify the best to avoid 
frequent and costly replacement. 
LEVOLIER canopy, toggle, push 
button and momentary contact 
switches are recognized for their 
reliability and long life. 


All are Underwriters’ Laborato- 
ries inspected. 


UNCONDITIONALLY GUARANTEED No. 41 single-pole, 
single-circuit, universal lever switch 6 amp. “T” 125V—3 
amp. 250V. Only 5%” thick, it is ideal for conduit box and 
canopy mounting for lighting and FHP motor control. 


No. 100 single-pole, 15 amp. 125-250V, 

1 HP 120-240V AC, normally “OFF” 

momentary contact switch. 1 amp., 

125V—l,, amp., 250V DC. Especially 

suitable for limit and safety control No. 71 single-pole, single cir- 

of industrial machinery. cuit, universal lever switch 

: No. 1901. Basic 30 amp. momen the thinnest 6 amp. “T” 

ia — vy 9g a 125V—3 amp. 250V switch 
e aP 250 v AC 4. #.' of its kind on the market to- 
VA 250 V DC. Available SPST day—only 15/32” thick, 
NO or NC, SPDT and SPST 2 AlSo with push button, 
ckt. with six standard actuators 
Size 1.876” x .812” x .500” 


For complete descriptions of the entire McGILL line of 
No. 90 3, HP capacity, 15 switches, sockets, portable lampguards and other elec- 

No. 25toggle switch car- amp. 125V, 10 amp. 250V trical specialties, write for catalog No. 84 
ries a 6 amp. “T” 125V, toggle switch with an 
3 amp., 250V rating with S.P.S.T. mechanism. De- 
an S.P.S.T. double-break signed for AC operation 
mechanism. 1/3 HP AC Also carries 20 amp. 


120-240V. Ideal for panel 125V AC non-inductive 
board, FHP motors, ap- load for heater applica- 
pliances, power tools, etc. tions. Also available in 

two circuit with center off 


and no off. Choice of ter- , dl ller b 
minals. Or precision needle roller earings 


AVAILABLE FROM YOUR ELECTRICAL WHOLESALER 


engineered electrical products 


McGILL MANUFACTURING COMPANY, INC., ELECTRICAL DIV., 450 N. CAMPBELL ST., VALPARAISO, INDIANA 
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battle corrosion...last longer 


Specify Yoloy (nickel-copper low alloy) steel conduit 
to handle applications where greater strength, 
corrosion-resistance, and weldability are required. 


Yoloy Conduit should be specified for elec- 
trical installations where corrosion is expected 
to be more severe than normal. Research 
has proved Yoloy resists corrosion 4 times 
longer than carbon steel in marine and in- 
dustrial atmospheres. 

Yoloy steels have proved highly resistant to 
corrosion in oil fields, coal mines, railroad cars, 
motor trucks and highway construction equip- 
ment for over a quarter-century. Long-time 
tests and actual installations have proved that 
Yoloy pipe lowers costs when used for salt 
water lines, oil wells, industrial installations 
and corrosive soils. 

Corrosion studies conducted for 14 years in 
13 different soils show that Yoloy has 19% 
less pitting and 36% less weight loss than 
carbon steel—and 10% less pitting and 23% 
less weight loss than wrought iron. This 
proved corrosion resistance greatly lengthens 
the life of coatings— galvanized or enameled — 
on Yoloy Conduit. 

Check with your Youngstown Representa- 
tive and get the complete story on how Yoloy 
Conduit and E.M.T. can easily meet your 
most exacting job specifications. 

The Youngstown Sheet and Tube Company, 
Youngstown, O. Carbon, Alloy and Yoloy Steel. 


Send for free technical 
bulletin on Youngstown 
Yoloy Conduit and E.M.T. 


Atmospheric corro- 
sion tests held off the 
coast of New Jersey ’ 
revealed Yoloy steel 
will last four times 
longer than open- 
hearth iron. 


Expected life increase 


of Yoloy steel over car- CARBON STEEL PIPE 


bon and wrought iron > 

incorrosive soils. Stud- WROUGHT IRON PIPE 
ies were conducted 

over a 14-year period 


in 13 different soils. YOLOY PIPE 
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G-E interlocked armor cables with Flamenol jackets 
were used in the modernization of the wiring for 
this plant to meet specific requirements: much more 
power without the loss of valuable space or 
necessity for costly structural changes; a wide 
variety of cable sizes and voltages; positive 
sistance to a highly corrosive atmosphere 
manent color-coding for quick identification of the 
many different circuits of a complex system; and 
very important—an exposed system that fits in 
well with the attractive appearance of this spic- 
and-span modern plant 
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modernize with GENERAL ELECTRIC 
INTERLOCKED ARMOR CABLE 


Electrical contractors who use a G-E interlocked armor 
cable system for plant modernization, recognize these 
important features that help them and their customers: 


1. Lower total installed cost compared with other 
conventional methods—savings as high as 50%. 


Reduced space requirements—sometimes as much 
as 50%. 


Ease of installation, because— 


a. Cable can be run around corners, over beams in 
congested areas, and through or on structural 


members. 


Long, continuous runs of cable are easy ...there 
are fewer splices and no pull boxes are needed. 
G-E VCI cable weighs as much as 2/3 less than 
conventional cable and conduit installations. 

Smaller and/or fewer cables are necessary for a 
given load—again a saving in material and space. 


Complicated splices and terminations are not 


necessary—potheads are not required indoors, 
even at 15,000 volts. 
G-E interlocked armor cables offer a wide choice of 
insulations . rubber, varnished cambric, thermo- 
plastic, silicone rubber, or asbestos. Ratings for these 
cables range from 600 to 15,000 volts. The armor 
may be galvanized steel, aluminum, or bronze. 

For resistance to corrosive atmospheres, the cable 
is available with a Flamenol* jacket. These jackets 
can be supplied in vivid, lasting colors to provide 
circuit identification. Where the added protection of 
a Flamenol jacket is not needed, circuit identification 
can be supplied by colored aluminum armor. 

In a G-E interlocked armor system, as well as in 
all G-E wires and cables, you will find extras that 
stem from General Electric’s vast research facilities 
and emphasis on engineering and technical skills. 

For further information on interlocked armor cable 
for economical plant modernization, just mail the 


coupon below. *Registered Trade-mark General Electric Company 


Other-important G-E cables that solve modernization problems 


1) Super Coronol* Flamenol 
Cable—a rubber-type cable de- 
signed for power circuits for 
continuous operation of conduc- 
tor temperatures of 90 C up to 
5000 volts and 85 C in the 
5001-15,000 volt range. Insula 
tion has exceptional resistance to 
ozone, heat, moisture, and aging. 


2) Polyethylene Flamenol Control 
Cable—combines the electrical 
and moisture-resistant properties 
of polyethylene with the environ- 
mental resistance of Flamenol 
cable. Small diameter and light 
weight make it especially suitable 
for d-c circuits in wet locations 
and for installations in the air, in 
underground ducts, and for direct 
burial. 


3) Aerial Cable—lightweight, flex- 
ible, easily handled, spliced, and 
terminated. Eliminates expensive 
first cost of underground instolla- 
tions, can be easily tapped be- 
cause of its accessibility. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


General Electric Company 
Wire and Cable Dept. 
Section W225-818 
Bridgeport 2, Conn. 


Please send me your booklet on G- 


Armor Cable. 


Company 


E Interlocked Address 
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Here's proof that neoprene 
jacketing resists flow 


Above, you see two samples of electrical cable which 
were compressed for 8 hours under 75 psi at 302° F 
[he neoprene-jacketed cable on the left retained its 
shape .. . retained its protective qualities. The thermo- 
plastic material was severely damaged ... completely 
lost its protective qualities. 


In addition to resisting distortion under heat and 


SYNTHETIC 


REG. vu. 5. pat. OFF 


pressure, neoprene jacketing resists ozone, chemicals, 
aging and weather . . . stays resilient at sub-zero tem- 
peratures ... resists impact, cutting and gouging. 

For long, economical service, protect your cable 
with neoprene jacketing. Write for complete facts. 
E. 1. du Pont de Nemours & Co. (Inc.), Elastomer 
Chemicals Dept. EC-8, Wilmington 98, Delaware. 


NEOPRENE 
HYPALON® 
VITON® 
ADIPRENE® 


RUBBER 


Better Things for Better Living . . . through Chemistry 
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B&D 1%” Hammer 
penetrates 5” of concrete 
in just 1 minute! 


i 


11 times as much material removed 
13 times faster than by hand! 


B&D 1%” Hammer drastically cuts 
cut-through time—labor costs! 


Add a Black & Decker 1%" Hammer to your tool kit and 
watch how quickly it opens up your profit margin! It 
punches through concrete walls in minutes—opens the way 
for pipe and duct in a fraction of the time it takes by hand. 


Plugs into any convenient outlet—the Black & Decker 
Electric Hammer takes on chipping, gouging, digging, 
caulking, pointing, and many other jobs! Mail coupon today 
for a free demonstration on your job-site! If additional in- 
formation is desired just check the box. 


Give your job a finished look 


with a Black & Decker 
Bushing Tool. 


For the finest, and fastest 
work always specify genuine 
Black & Decker forged ham- 


mer tools 


Trenches for conduit are a 
cinch with a Black & Decker 
Cold Chisel. 


Look for Swifty Service at 
one of B&D’s 48 Factory 
Service Branches. There’s 
one near you. 


Leading Distributors Everywhere Sell 
—— & 3 


—————-F MAIL TODAY FOR FREE DEMONSTRATION <= ee 


THE BLACK & DECKER MFG. CO., Dept. 1208, Towson 4, Md. 
(In Canada: Brockville, Ontario.) 


0 Please arrange a demonstration of your 1%" Hammer. 
© Please send me additional information on tools checked. 


DO havin ciccccanunctnaiinosiekpabenee : Title 
Company.. 

Address .... 
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Choose from 


distinct and different 


Area Lighting Systems.. 


Before you bid your next area lighting job, take a closer 
look at the 3 systems now offered by Sylvania. 

You'll find that all Sylvania systems are designed with 
the electrical contractor in mind . . . made to be installed 
with a minimum of time and effort. 

The suspension elements of Sylvania’s Area Lighting 


SYLVA-LUME—This extremely versatile, modular 
system features an extruded aluminum grid work 
and offers unlimited flexibility and design freedom. 

Vinyl! plastic panels are provided in deep -or 
shallow style—plain or patterned—in a choice of 
attractive colors. Single or double panels can be 
obtained. Optional acoustic baffles, also with a 
choice of colors, provide effective sound control 
and add another design element for delineation 
and emphasis. Perimeter panels give interesting 
and attractive border treatment. 

All of these design factors can be utilized for 
an endless variety of ceiling patterns . . . allowing 
the addition of a distinctive personal touch to 
every installation from a relatively few catalogued 
components. 

The standard Sylva-Lume module is 3" x 3’. 
A 2’ x 2’ module is also available with only a 
few limitations in variety. 


Systems are expertly engineered to reduce the number of 
parts as much as possible and to fit perfectly every time. 

Except for the occasional use of a screwdriver or pliers, 
Sylvania’s 3 systems go into place without tools. Even 
if you are unfamiliar with these systems you'll find that 
the multiple use of precision-made parts, simplicity of 


SYLVA-CELL—This Sylvania modular system util- 
izes a 2’ x 4’ module and features a continuous 
pattern of cells. A choice of two attractive louvers 
is offered—polystyrene plastic or white painted 
aluminum, both with 45° x 45° shielding. Each 
ceiling offers excellent efficiency and shielding 
together with an even, widespread distribution 
of diffused illumination. 

Sylva-Cell’s simple, inverted-T grid work of 
extruded aluminum has extreme versatility for 
complete or partially-luminous ceilings. The lou- 
vered pattern can be used from wall to wall. Or, 
if desired, the interspersing of standard opaque 
ceiling materials makes a change in appearance, 
yet uses the same suspension system. 

With Sylvania’s minimum number of precision- 
made parts, installation is simple and fast. The 
open pattern of cells results in extremely minor 
problems of maintenance. 


Go modern...with 4 Sylvania lighting System! 
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_.. by SYLVANIA 


attachments, and minimum on-the-job assembly results 
in fast installation the very first time. 

And you'll take no unnecessary steps trying to level 
the system either. Sylvania’s unique leveling devices 
assure accurate alignment without wasted motion and 
without tools. 


SYLVAN-AIRE—Sylvania's estab- 
lished area lighting system, featuring 
3’ wide rows of corrugated viny! plas- 
tic, offers a most economical method 
of obtaining area illumination. 

Sylvan-Aire offers two versatile 
suspension methods . . . Uni-Space 
and Vari-Space . . . making installa- 
tion simple for any desired footcan- 
die level. This system is easily ad- 
justed for installation of air condi- 
tioning components, for spotlights, 
to fit around columns and other ob- 
structions, or for partition planning. 

Acoustic baffles are available, too, 
as optional equipment. When or- 
dered, acoustic baffles are supplied 
pre-assembled to the support chan- 
nels thus requiring no additional in- 
stallation time. 


Area Lighting is the best and the most complete form 
of illumination available today. It accounts for a larger 
portion of the building dollar than ordinary fixtures. It 
is the outstanding answer to the challenge of bringing 
better lighting to your customers. 

This can mean more profit to you if you work with 
the right system . . . one of Sylvania’s Area Lighting 
Systems. 

Check into the numerous practical advantages of 
Sylva-Lume, Sylva-Cell and Sylvan-Aire. Then, on your 
next job, bid with confidence . . . bid Sylvania. 


SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELECTRIC Propucts INC. 
Department 59-7 
One 48th Street, Wheeling, West Virginia 


Subsidiary of 
GENERAL TELEPHONE & ELECTRONICS 


FLUORESCENT LIGHTING FIXTURES AND SYSTEMS 


BEST FIXTURE VALUE IN EVERY PRICE RANGE 
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Foier QUIK-STIK POLYETHYLENE ELECTRICAL TAPE 


©@ Ideal for all outdoor and indoor, underground or 

overhead wiring, in utilities, electronics, aircraft, 

automotive, and general use. 

@ One-wrap, single-wind primary insulation. 

e Permanent strong tack . . . fast-sticking anywhere! 

© Dielectric strength tested to 1,000 volts per mil; 
uniform power factor over wide frequency range. 


THERMOID DIVISION 


e Low moisture-permeability, high abrasion- and 
corona-resistance. 

e Resists acids, alkalies, oils, solvents, fungus, 
bacteria, gases. 

Get full information on Porter Quik-Stik polyethyl- 

ene tape by writing today to Thermoid Division, 

H. K. Porter Company, Inc., Tacony & Comly Sts., 

Philadelphia 24, Pa. 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION: Electrical Equipment—DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION: 

Copper and Alloys—RIVERSIDE-ALLOY METAL DIVISION: Refractories—REFRACTORIES DIVISION: Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN-KIDD STEEL DIVISION; 

Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY DE MEXICO, S. A.; 
and in Canada, Refractories, “Disston” Tools, “Federal” Wires and Cables, ‘‘Nepcoduct” Systems—H. K. PORTER COMPANY (CANADA) LTD. 
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Here operator checks application of special lacquer coating which gives CIRTUBE EMT its easy fishing. 


The fishing’s easier, too 


with new CIRTUBE EMT 


p' LLING wire through carelessly made, ordinary EMT 
often proves an annoying, time consuming business. 
The answer isn’t just a slick inside surface —what’s 
needed also is a sort of built-in lubrication that helps 
conductors glide smoothly through long runs. 


CIRTUBE EMT is made that way—with a baked-on protective inner 
coating containing wax-like ingredients in a special formula—always 
carefully applied to give the same easy fishing each time. 


Here are other reasons why CIRTUBE EMT is always so easy to fish: 
clean, snag-free finishing is one; induction welding is another. This 
uperior welding technique leaves no flash or bead to interfere with 
wire pulling. 
Easy fishing is only one of many reasons why CIRTUBE EMT has 
won such quick acceptance. Give it a try next time you order — you'll 
like working with it. Now at your Circle wholesaler’s. *Trade Mark 


WIRE & CABLE 

a subsidiary of 

CERRO DE PASCO 
CORPORATION 


PLANTS: Maspeth and Hicksville, N, Y. SALES OFFICES & WAREHOUSES: In al! principal cities 


RUBBER COVERED WIRES & CABLES * VARNISHED CAMBRIC CABLES © PLASTIC INSULATED CABLES 
NEOPRENE SHEATHED CABLES * “‘CIRTUBE” EMT 
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Proper steel plus! The best cold 
rolled steel plus the right handling give 
CIRTUBE EMT its natural bendability. 


Split-free, bead-free! induction 
welded CIRTUBE EMT, left, proves stronger 
than ordinary EMT, provides easier fishing. 


Automated quality control! 
Automatic controls assure complete and 
continuing uniform quetity of product. 


Lifetime exterior finish! tard 
galvanized finish for durability; polished 
satin lustre for lasting good looks. 


(Rh | 


A 


Tight, easily handled bundles! 
Bright, orange tapes hold CIRTUBE EMT 
securely for easy handling on and off the job. 


Fast, friendly service! well-known 
Circle service through a nation-wide network 
of well stocked nearby warehouses. 
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Sanford station of Florida Power & Light Company 
uses Geon conduit furnished by Hughes Supply of Day- 
tona Beach. B.F.Goodrich Chemical Company 
supplies the Geon polyvinyl material only. 





corrosion problem knocked out... 


generating station gets conduit of Geon 


EARS from now pulling new cable through this conduit made 
from Geon polyvinyl materials will be just as easy as it is today. 
Unlike ordinary steel conduit, Geon conduit resists the corrosive effect 
of salt water, gases, chemicals and acid or alkaline soils. Internal and 
external surfaces stay smooth—like new. 
Conduit or pipe made from Geon offers high tensile or impact 
strength. It stands up under pressure... is not subject to galvanic cor- 
rosion. It resists sunlight, fungi, bacteria, moisture, heat and cold. And 
its light weight makes installation especially easy. 
Engineers are taking advantage of properties of pipe and conduit 
of Geon in a wide variety of applications. For information, write Dept. 
AU-3, B.F.Goodrich Chemical Company, 3135 Euclid Ave., Cleveland B.F.Goodrich Chemical Company 
15, Ohio. Cable address: Goodchemco. In Canada: Kitchener, Ont. a tdhien ak Tes &PBerdtch Grameen 


GOOD-RITE chemicals and plasticizers * HARMON colors 


= 
° GEON polyviny! materials * HYCAR American rubber and latex 
B.EGoodrich 
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NO TARRING OR SPECIAL 
EXTERIOR PREPARATION NEEDED 
ON STEEL CONDUIT 


this is one of the 10 reasons why 


STEEL 


CONDUIT IS BETTER 


1 Greater inherent and structural strength 5 Easier to fish with a tape 


2 No special exterior preparation needed 6 Compatible with all building materials 
for concrete installations 


7 Great resistance to corrosion and alkali reaction 
8 Greater protection of conductors after installation 
4 Uses standard tools and accessories 9 Immediate delivery from distributors and mills 

10 Proven for more than a half a century in millions of installations 


3 Takes toughest punishments during construction 





CLAYTON MARK, pioneer in electrical conduit since 1910, specializes in producing steel conduit 
that meets all building specifications. Our facilities, engineering and production know-how guarantee 


quality products accepted as “The Contractors’ Favorites” in the industry—Electrictube, Hotkote, 
Galvakote and Enamelkote. 


Clayton Mark & Company 

1900 Dempster Street, Evanston, Iilinois 
Piease send me your booklet 

“Why Stee! Conduit Is Better’’ 


co 
“OUT 18 warren 


CLAYTON MARK & COMPANY 


Address__ 
1900 DEMPSTER STREET * EVANSTON, ILLINOIS 
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A real shine! Visible proof that the inside surface 
of Rome’s EMT is slippery smooth. 


“Tape’s eye view” shows why 
Rome’s EMT is easiest to fish 


That shine you see is the reason 
fish tape won't “hang up” when 
you use Rome's EMT. 


The slick interior finish of Rome's EM1 
lets your fish tape slide through with 
in absolute minimum of resistance 
Careful baking—under rigid control 
produces a uniformly smooth enamel 
like finish inside Rome's EM1 

In a test conducted by the Anstice 
Company, a completely unbiased pat 
ty, Rome’s EMT came out first in fish 
ability. Three ten-foot lengths of %” 
EMT, Rome's and two competitive 
samples, were formed into identical fig- 
ures containing eight bends. The '” 
fish tape used in the test easily passed 
through the eight bends in Rome's 


62 ELECTRICAL 


EMT, but “hung up” on one of the 
bends in both competitive samples. 


Strong weld In another test to deter 
mine the strength of the weld on 
Rome’s EMT, a sample was squeezed 
flared, flattened, and expanded. In 
each case, the weld proved to be as 
strong as the metal itself 


Easy bending The strength of Rome’s 


EMT interferes in no way with its 
ductility. You can make bends—even 


intricate ones—quickly and easily 


Corrosion resistance A_ uniformly 
electrogalvanized exterior finish pro 
tects your installation against corrosion 
Long dependable service life is assured. 

Use easy-fishing, easy-bending Rome 
EMT on your next job. Contact your 
nearest Rome Cable representative for 
more information—or write to Depart 
ment 905, Rome Cable Corporation, 
Torrance, California. 


ROME CABLE 


c CO R 
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WAGNER TYPE DP MOTORS 


f-Ter-llal-js 
retell a gel-jlo)s sam 


PROTECTED — 
against splashing 
liquids... 


¥ + <gaSe 


Designed 
to give you 
Double 
Protection! 


Wagner Type DP Motors provide double protection that means longer life— 
more versatility of application. Rugged cast iron frames and endplates are 
highly resistant to corrosion. Dripproof enclosures are so well designed that 
these motors can handle many applications that formerly required splashproof 
motors. These motors pack ample power into little space, are ‘light in weight 
and are easy to maintain. 

SLI ; BEARING MODELS AVAILABLE. The entire line of ratings is 
available with ball bearing construction, or with steel-backed, babbitt-lined 
sleeve bearings of high load carrying capacity that provide quieter operation. 

Let a Wagner Sales Engineer show you how these motors can be applied to 
your needs. Call the nearest branch office or write for Wagner Bulletin MU-223. 


Branches and Distributors in All Principal Cities 


Wagner Electric @rporation 


6413 Plymouth Ave. « St. Louis 14, Missouri 


DOUBLY PROTECTED — Air intakes and outlets are COOLING RUNNING—Specially designed baf- CAN BE RE-LUBRICATED — Original factory 


positioned to provide complete protection against fles, which protect the stator windings, direct a 
dripping or splashing liquids. Rugged cast iron cooling stream of air through the motor to effec- 
frames protect against rough handling and cor- tively cool the motor—add to motor life. 


rosion. 


lubrication will last for years in normal service 
—but grease plugs are provided to permit 
re-lubrication that adds years to motor life 
under severe conditions. 





Section in the September 14th issue of 
LIFE magazine, out September 10th 
Mass distribution of reprints by elec 
trical utilities and manufacturers will 
reach MORE of your prospects, too 


Over 40 million readers will see the 
latest in contractor-installed devices in 
this spectacular 3-page ad, which Edi- 
son Electric Institute will sponsor as 
part of a big 30-page Medallion Home 


HOUSE- FULL OF NEW ELECTRIC IDEAS _ 





a 


A HOUSE-FULL OF NEW IDEAS TO HELP YoU 


fave better electnc ally with ful HOUSE POWER 


0 Comge—ot teh «sm 
be bh aehaaah mbes Aree ining Some an 


Cash in on the big, new 


Sel 


Fees stents Rauewree epecnariny, 


HOUSEPOWER 


HOUSEPOWER “HOUSE-FULL 
OF PROFITS’ PROGRAM 


The largest ad in LIFE’s history will fea- 
ture newest contractor-installed devices to 


help you sell more, sell faster 


Yes, your prospects will be reading about 
the very newest devices available to help 
them live better . . . electrically. 


Here’ s soveryenng wee. neee for your own “HOUSE-FULL OF PROFITS" wl a 


Campaign Guide to show you 
step-by-step ideas to follow in 
launching your own 


FULL OF 


PROFITS” pro 
gram. Write to National Wi stitute 
ing Bureau today for free cop) 


Reprints of the 3-page HOUSE- 

POWER ad. Imprint space on 
back. $2 per 100; order from full 
NELP, c/o Edison Electric In- 
750 Third Ave., N.Y.C. 


“HOUSE 


AND continuing informative ads in The Saturday 
Evening Post and Better Homes and Gardens will 
also be selling your customers on the need for full 
HOUSEPOWER. So plan your own fall “HOUSE- 
FULL OF PROFITS” program now. 

Check with your local electric utility or electric 
league now; check your distributor's HOUSE- 
POWER Idea Center for complete details on the 
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Sale »s pulling ad mats. Each ad 
urges prospects to call you for 
HOUSEPOWER. 
name, 
number can be added 


% 


Ag A 


ey ae 
ae 


Your distributor's NEW 
HOUSEPOWER Idea Cente? 
will have promotion pieces 

information on new, high-profit 
products to help you sell up. 


Your 
phone 


address, and 


new high-profit products which will make HOUSE- 
POWER jobs more profitable for you. And don’t 
forget to write today for your free “HOUSE-FULI 
OF PROFITS” Campaign Guide. 
NATIONAL WIRING BUREAU 
155 East 44th Street, New York 17, New York 
A Sponsor Of 


HOUSEPOWER 


RADE MARK 
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Don't 
bid 
| until... 


.--until you figure on this underfloor duct! Here are four of the many reasons 
contractors have installed underfloor duct by Orangeburg in thousands of the nation’s finest buildings: 
(1) It is light, easy to handle and to cut. (2) Its installed cost is exceptionally low. (3) Non-metallic, it 
lasts indefinitely. Corrosive action of cinder fill or concrete will not affect it. (4) It keeps a building 
“electrically modern” for its lifetime. New outlets can be tapped in easily and economically anywhere 
along duct line. Get the complete story before you figure your next job. Write Dept. EC-89 for Catalog 202. 


ORANGEBURG MANUFACTURING CO. * Orangeburg, New York + Newark, California ® 
A Division of The Flintkote Company, Manufacturers of America’s Broadest Line of Building Products 


Underfloor Duct System 





























Mutual Benefit Life Insurance Co 
Newark, NJ — S. National Bank 
lenver, Colo. 4 
UN Building * 25 miles of Underfioor Duct | e : 
New York City by Orangeburg | 5 a S Caterteer Duct yet a 
43 miles of Undertioer Duct V y Orangeburg 





eure 50 miles of Underfleer Duct 
by Orangedu 


g by Orangeburg 
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Low-cost; ideal for limit-switch- 
type application; includes a 
SP-DT output relay. 








Features transistors; hermetically 
sealed plug-in relay; miniature light 
source, photocell holders 





A low-cost, highly reliable relay 
suited to counting, diverting, limiting 
and signalling jobs. 





Explosion-proof relay 





y cast ecm amie me 
- Qo 
~ 
~ 
ve 
i 


Watertight, explosion-proof; in- 
cludes 3-inchlens, self-contained 
phototube, time delay. 


Long-distance relay 


a 
———_ — 


Responsive only to light from ac- 
companying light source; operates 
at distances up to 2,500 feet 


Smoke-density indicator 





Measures smoke density, liquid tur- 
bidity, etc., and provides alarm when 
pre-set point is reached. 








Voltage-sensitive relay 


Electronic timer 





Detects voltage changes for 
meter operation, elevator-motor 
overspeed detection. 





Provides time delay of given dura- 
tion, or set interval simply by setting 
dial at desired time 








Cut-off register control 


Low-cost; features direct operation of 
solenoid, small scanner, timed reset 
and relay kits 





and more efficiently with modern 
aoe G-E electronic devices 


Your General Electric distributor offers a 
full line of simple, easy-to-use controls 


Whether you’re automating a production line . . . replacing obsolete 
machines. . . or, trying to get more out of present equipment. . . 
one of General Electric’s photoelectric or electronic controls may help 
you gain faster, more efficient production. 


Why? Because G-E photoelectric and electronic control devices are 
specifically intended to take the complexity . . . the labor . . . and 
the waste out of modern-day production. Combinations of these de- 

High-sensitivity; fast operating (600 vices are applicable to virtually any industrial counting, sorting, 

ops. per min.); time delay, interlock signalling, protecting, diverting, detecting, or limiting job. And, 

many other features. chances are they will do the job at less initial cost—and lower operat- 
ing cost—than the control methods you are now using. 


Resistance-sensitive relay CONSIDER THESE EXTRA-VALUE FEATURES 


Bonus features you get with job-proved General Electric photoelectric 
and electronic controls include: 


Fast response—Relays operate on light changes as short as 1/1000th 
of a second. 


Versatility —-G-E relays operate on light increase, decrease, time delay, 
reflected light, slow or rapid light change. 


Dependability—-Lamps operate 3,000 hours or more. Components are 
conservatively rated for long, maintenance-free life. 


If you are not satisfied with the efficiency of your production 
operations, it will pay you to find out about G.E.’s complete line of 
control devices. Call your nearby G-E Apparatus Sales Engineer or 
Distributor. Or, send us the coupon below. General Electric Co., 
Specialty Control Dept., Waynesboro, Va. 


Uses resistance changes to control a Progress ls Ovr Most /mportant Product 


circuit; can operate motor to maintain 
liquid between two levels. 


GENERAL @@ ELECTRIC 


Side-register control 


SEND TODAY FOR FREE CATALOG 


General Electric Co., Section E793-1 
Schenectady 5, N.Y. 


Please send me a copy of the new G-E Photoelectric Control catalog, GEA- 
6822, with description, specifications, and pricing data on the complete line. 


Name 
Company 


Address 





Accurately maintains lateral position 
of moving web in a process or ma- 


City 








chine; high-accuracy control 
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There are two main considerations in lighting a drive-in restaurant. tifies the drive-in and attracts passing motorists. The above drive-in 
1) Providing enough light for safe movement and parking of a large accomplished this by mounting 3 floodlights and 5 clusterlites 
volume of traffic; 2) Providing a well-lighted area that readily iden- on each of 6 poles. Mounting height 33 feet, pole spacing 24 feet 


Revere matched outdoor lighting equipment 
means fast, trouble-free installation 





All components for the outdoor lighting installation shown above Revere components used in 
were made by Revere. All components—hinged poles, brackets, lighting drive-in restaurant 
floodlights, cluster-lites and accessories—are made for each other. 

By ordering your outdoor lighting from one reliable source, cen bin MUA 
you can be sure that the equipment will fit together right when Cluster-Lite 
it gets to the job. This means fast, easy installation and less ] } Severe Ne. 2412 
headaches for you. } Splice Box 

You can also be sure that the components are structurally 
matched for strength and balance, and that they are matched in 
design for peak lighting efficiency and best appearance. All 
equipment from one source also means one delivery schedule . c 
from one manufacturer—all components reach the job at the Revere No. 4213-P Revere No. 217-QA 
same time. ; Floodlight Bracket 

Revere offers you the widest line of outdoor lighting 
equipment in the industry. No matter what the application, 
Revere has the equipment to do the job. Write for your Revere No. 199-DB-30 
copy of the Revere Catalog. - Hinged Pole 


Revere Electric Mfg. Co. © 7420 Lehigh Avenue e¢ Chicago 48, Illinois (In suburban Niles) 
Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 © Telegrams: WUX Niles 
In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 
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Electric Heat— 
Apartments are a Prime Target 


Use of electric space heat and domestic hot water in apartments 
and multi-family residential occupancies offer some decisive advan- 
tages to owner and tenant alike. Whether the project is a new 
building or a modernization, these advantages warrant alert consid- 
eration where house heating electric rates are favorable. 


The substantially lower installed cost of a direct electric heat sys- 
tem compared with central wet heat is an immediate saving to the 
owners. The elimination of the central heating plant and its auxil- 


iaries also results in more rentable space or revenue-producing ten- 
ant services. 


Equally important is the practical elimination of heating system 
operation and maintenance problems that electric heat affords. Ten- 
ant heat complaints, a chronic management headache, simply dis- 
appear. The tenant is in full command of his own environment. He 
can heat to his own precise preference without affecting his neigh- 
bor’s comfort. And the system is inherently safe and maintenance 
free. 


With individually metered apartments, the tenant also pays his 
own heating and hot water bills, a fair and equitable cost based 
entirely upon his own utilization. The owner, relieved of such oper- 
ating costs, is in a position to offer more attractive living accommo- 
dations at relatively lower rentals. 


Some precautions, however, are essential. The building must be 
insulated to the best electric heat specifications to minimize unnec- 
essary heat losses and wasteful energy consumption. And some 
program of budget billing should be available to the tenant to spread 
his heating costs evenly over a number of months. Tenants accus- 
tomed to paying averaged heating costs absorbed in their monthly 
rentals are likely to be alarmed at high costs appearing in their 
December, January and February billings, even though such con- 
centration is entirely normal for their annual heating requirements. 


The question of comparable heating costs in tenant metered apart- 
ment installations becomes academic. No other heating system of 
comparable safety and luxury—and capable of individual tenant 
operation, control and metering—is practically available. Electric 
heat in apartment applications offers such clear benefits for owner 
and tenant alike that it should be a prime target for immediate 
industry sales development. 
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THE RIGHT CABLE FOR EVERY POWER CIRCUIT in Brunswick's new bleach plant 
is provided by Okonite problem-solving constructions. Racks above contain 4160- 
volt Okolite-Okoprene power cables with aluminum Loxarmor and protective 
green Okoseal jacket together with other Okonite-designed 440 and 660-volt 
power cables with identifying blue Okoseal jackets and 250-volt control cables. 


Okonite cable gives Brunswick Pulp & Paper 


maximum protection in chemical atmosphere—at lower costs 


PROBLEM: For one of its vital 
electrical circuits, Brunswick Pulp 
and Paper Company’s new bleach 
plant for modern, high-graded proc- 
esses needed a primary distribution 
cable of 4160-volt capacity that could 
stand up to chemical attack. Mindful 
of the penalties of plant down time 
they sought maximum circuit se- 
curity. They also wanted lower in- 
stallation costs. 

SOLUTION: They got both a 
superior cable and a less expensive in- 
stallation by using Okolite-Okoprene 
5kv cable with an aluminum Lox- 


armor covering and Okoseal jacket. 


HERE’S WHY: Obhbolite insula- 
tion, applied by Okonite’s exclusive 
strip process for maximum quality 
control, is moisture, ozone and heat 
resistant with lasting high dielectric 
strength. Okoprene sheath gives posi- 
tive protection from moisture and 
most harmful acids, oils and chem- 
icals. Lightweight Aluminum Lox- 
armor, for use in racks, eliminates 
the installation expense and the dif- 
ficulty in changing a conduit system. 
Okoseal PVC (polyvinyl chloride) 
jacket was selected to counter spe- 


cific chemical conditions in the plant. 
Colored green, it also identifies the 
primary circuit. 


Okonite makes cables by all the 
known methods, has a background 
of 80 years of experience. You will 
get sound and unbiased recommen- 
dations when you call on your Oko- 
nite representative. In the mean- 
time, ask for Bulletin ©C-1117 on 
*“How to Choose Insulated Cable.” 


THE OKONITE COMPANY 
| Subsidiary of Kennecott Copper Corporation 
Passaic, New Jersey "| 


electrical power . . . there’s OKONITE CABLE 





PROBLEMS IN 


ELECTRICAL 
CONSTRUCTION 
AND MAINTENANCE 


Estimating Electric 
Heating Costs | 


A discussion of methods in use, 


further study. 


By Glydewell Burdick, Wisconsin Power 


HERE are good reasons today 
for making an accurate estimate 
of annual heating costs. (1) The 

prospective customer usually insists 

upon having a good idea of what his 
electric bill is likely to be. (2) If 

a loan is involved, the mortgagee 

FHA, for example) 

a responsible answer 

loan. (3) 

which 

result in 


or guarantor 
may demand 
before agreeing to the 
made 
prove to be 


Carelessly estimates 
inaccurate 
and in- 
jure electric heat’s reputation. 


customer dissatisfaction 


The conscientious seller of elec- 
tric heating will to the best of his 
ability make an estimate on the con- 
servative, rather than the optimis- 
tic side. He prefers to run the risk 
of losing a sale rather than give a 
low estimate that will be difficult 
to reach in operation. When the 
actual cost is less than the estimate, 
the customer is happy; and there is 
no better way to get more custom- 
ers than by having well satisfied 
customers, 

Most heating cost estimates to- 


Estimating Electric Heating Costs 


When electrically heated homes are as common as those heated by 


fuels, as they surely will be, the present attention to operating cost 


estimating will have become academic. However, current interest in 


annual heating costs by the prospective user of electric heat is stimulat- 


ing research and refinements in estimating techniques not previously 


considered in the application of combustible fuels. 


Thorough study of existing installations from many aspects over a 


period of time on an industry-wide basis will provide data from which 


accurate conclusions may be drawn to improve such estimates. It is 


necessary however that sufficient thought be given to the many factors 


involved so that the correct data may be accumulated and put to most 


profitable use. 


This article analyzes the fundamentals of heat loss and energy 


consumption, with particular attention to the many variables which 


affect the accuracy of present estimating practices. — EDITOR 
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their shortcomings, and suggestions for 


and Light Co., Madison, Wis. 


day make use of the degree-day 
method, as exemplified by the 
NEMA and FHA formulas. The 
NEMA formula is based on the 
design heat loss of the structure, 
the annual degree-days, and a fac- 
tor which mathematically repre- 
sents hours per day, with a theo- 
retical value of 24. This number 
24 is modified by the estimator to 
a correction factor with a value 
usually somewhere between 12 and 
24 to wrap in one judgment pack- 
age all the many other variables 
which reduce the actual consump- 
tion to a figure lower than that 
accounted for by the degree-days 
and design heat loss calculation. 
The FHA formula is quite similar. 

In practice, some few jobs run 
unexpectedly higher than the esti- 
mate, and many run unexpectedly 
lower. There are many reasons; 
each of the factors in such a 
formula is suspect. 


Design Heat Loss 


Unit heat loss of structural ma- 
terials is well documented. These 
“U values” assume, necessarily, a 
standard quality of construction, 
their accuracy depending to a great 
extent upon the quality of work- 
manship in each individual case. 
Too often the structure will con- 
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NEMA Formula For Estimating Electric Heating Energy 


kwhrs = 


_ heat loss (kw) < degree-days x 18.5 hrs /day* 





indoor design temperature — outdoor design temperature 


* The value 18.5 is commonly called the “C-factor”; values ranging from 12 
to 24 are frequently employed in place of the 18.5 depending upon local 


conditions and experience. 





duct more heat than indicated by 
the standards due to careless as- 
sembly; conversely, meticulous 
workmanship will reduce the heat 
loss to a figure lower than that con- 
templated. The all-important qual- 
ity of workmanship can be ob- 
served only during construction. 

The factor in heat loss calcula- 
tions most difficult to assess and 
most dependent upon careful work- 
manship is infiltration: the amount 
of cold air entering a structure 
through cracks and through the 
building materials themselves. 

Although a method involving the 
measurement of total length of 
crack around doors, windows and 
other openings is often used to 
estimate infiltration, the prevalent 
practice is to use for infiltration 
heat loss the equivalent of heating 
from one-half to one air change per 
hour. In poorly insulated, fuel- 
heated structures, the repre- 
sented by one air change per hour 
is usually less than 25% of the total 
heat loss. With normal occupancy 
in a very tight house constructed 
for electric heat, it is practical to 
get down to 4 air change per hour 
at the design condition. If the com- 
putation for such a structure is 
made at 1 change per hour, the cal- 
culated loss may prove to be 40% 
or more of tle total heat loss, rep- 
resenting a 20 to 25% error on the 
high side. 

On the other hand, if 4 air change 
per hr were used in the calculations, 
and the weatherproofing workman- 
ship were mediocre, the actual air 
change could easily turn out to be 
1 or more per hr and the calculation 
inadequate. 

Standard U-factors for building 
materials assume a constant 15-mph 
wind, and wind cannot blow at 15- 
mph simultaneously on all exposed 
surfaces. Thus the conduction heat 
losses of those rooms which are on 
the lee side of the house are over- 
stated, as is the heat of the 
total structure. However, since 
heating equipment must be sized 


loss 


loss 


72 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


for each room, the design condition 
must be assumed to exist for each 
room. 

Ceiling cable jobs present a spe- 
cial problem in heat loss calcula- 
tion. The temperature difference 
which should be used is not the dif- 
ference between the indoor tem- 
perature control point (70F) and 
the outdoor temperature, but the 
difference between the temperature 
of the ceiling surface at design con- 
dition (probably 100F to 120F) and 
the outdoor temperature. 

Floor calculations introduce an- 
other source of design error through 
the assumption of an arbitrary un- 
derfloor temperature which may be 
far different from the actual tem- 
perature at the design condition. 


Annual Energy 


Thus far we have been talking 
about considerations affecting de- 
sign heat loss—that anticipated at 
the severest weather condition. It 
is not the average heat loss over the 
heating season, since average tem- 
perature difference is far less than 
at the design condition. 

We use “degree-days” for com- 
puting the total heat loss over the 
heating season. The statistical de- 
gree-day figure as reported by offi- 
cial weather agencies is a valuable 
guide to but not an accurate index 
of seasonal heat loss. It is not based 
on an average of hourly tempera- 
ture differences, but represents the 
difference between 65 F and the 
mean temperature when the latter 
is less than 65 F, the mean tempera- 
ture being the average of the high- 
est and lowest temperatures re- 
corded for that day. 

Our basic calculation is heat loss 
per hour, expressed either in Btu 
per hr or watts. (Watts may be bet- 
ter understood dimensionally if 
thought of as watt-hrs per hr, 1 
watt being equal to 3.413 Btu per 
hr.) Therefore we multiply degree- 
days by 24 hrs to get degree-hrs of 
temperature difference. 


For exanrpie, for a day with 65 
degree-days, the total gross heat 
loss for a house with a design heat 
ioss of 30,000 Btu/hr in an area 
with a —10 F outdoor design tem- 
perature would be 


30.000 Btu /hr 
3 ry (70 — 24h 
Sia tD «OKO Xe 


= 630,000 Btu, 


where 70 represents the indoor con- 
trol temperature and 0 the mean 
outdoor temperature (65 F — 65 
deg = 0 deg F). 

Making the calculation for the 
same house directly from degree- 
days gives 
30,000 Btu br < 65 deg-days X 24 hrs 

80 deg TD , 

= 585.000 Btu 

Since degree-days are calculated us- 
ing a base of 65 F rather than 70 F, 
which is the indoor control point, 
the degree-day formula already con- 
tains a correction factor amounting 
in this example to 45,000/630,000 
or approximately 7%. 

When the net heating require- 
ment is figured from the NEMA 
formula, using a correction factor 
of 18.5, the result is 


30,000 Btu/hr 
80 dee TD 


> & 


x 65 deg-days X 18.5 
450,938 Btu. 


This means that, in this example, 
the NEMA formula contains a cor- 
rection factor amounting to 179,- 
062/630,000 or 28%. From practice 
and for different structures and 
climates, it is known that the actual 
correction factor will be found to 
be somewhere between 12 and 24. 
Using an average figure such as 18.5 
is not very helpful, if the objective 
is to estimate the energy consump- 
tion for heating a specific house. 

Thus we are using the C-factor to 
account for all miscellaneous heat 
gains resulting from occupancy and 
sun effects, and these heat gains are 
assumed to be a fixed proportion of 
the computed design heat loss. This 
simply is not true. For a well in- 
sulated tight house such heat gains 
make up a material part of the gross 
seasonal heating requirement, from 
15% for large houses up to as much 
for the very small and 
highly insulated house. 

Other serious errors involve heat 
loss through floors over unheated 
basements or crawl spaces and ceil- 
ing cable jobs. We compute floor 
heat loss with a TD of 30 to 35 de- 
grees, add it to the other heat losses, 
and then put the much larger TD 
to outside air in the divisor. Then 


as 50% 


. AUGUST, 1959 





we multiply by degree-days. De- 
gree-days measure the seasonal 
temperature difference to outdoor 
air, and not the temperature differ- 
ence to underfloor space. 

A similar outright mathematical 
error creeps into ceiling cable cal- 
culations in assuming that the sea- 
sonal heat loss through the ceiling 
is the same as it is with in-space 
heaters such as electric baseboard. 
Degree-days do not measure the 
temperature difference between ceil- 
ing plaster and outdoor air, because 
ceiling plaster has to be warmer 
than 70 F to transmit heat into the 
rooms. 


Conclusions 


We are expecting too much ac- 
curacy from a simple formula in 
reflecting a group of variables, some 
too intangible to evaluate, and some 
so involved that the purpose to be 
served does not warrant the labor 
for evaluation. This does not mean 
that it is impractical to improve the 
accuracy of the NEMA formula. 
There are three opportunities to 
make the computation more objec- 
tive and useful: 

1. Re move the 


largest known 


factor from the “correction factor” 
hodge-podge, by computing it sepa- 
rately. That factor is the heat gain 
resulting from the miscellaneous 
use of electric energy in the home. 
This is such a large percentage of 
the annual heat requirement of a 
well weatherproofed home as to 
fully warrant direct recognition. 
Usually the quantity of such 
energy can be determined rather 
closely for a given family. At the 
least, an estimate can be made from 
experience data for similar fami- 
lies. When so doing, we must also 
discard for the present the correc- 
tion factor, by increasing it to 24. 
Later experience may show that it 
is safe to use it again, at a new 
value to reflect the composite effect 
of the remaining unmeasured vari- 
ables and the correction factor in- 
herent in the 65F base degree-days. 
2. Compute the annual energy 
loss of the floor separately from 
that for the rest of the structure, 
directly recognizing the tempera- 
ture which will obtain in the un- 
derfloor space during the heating 
If we are to have a reason- 
ably accurate energy-use formula 
there appears to be no acceptable 
alternative. The calculation of the 


season. 


average temperature of that space 
is not simple. All too little experi- 
ence data for electric heating and 
test data for crawl space tempera- 
tures and first floor heat losses are 
available, but a better estimate can 
be made. 

3. For ceiling cable jobs, com- 
pute the annual energy loss of the 
ceiling separately from that for the 
rest of the structure, directly recog- 
nizing the temperatures of the ceil- 
ing plaster which will obtain during 
the heating season, and the tem- 
perature differences to the outside 
air. Those temperature differences, 
and not conventional degree-days, 
are the measure of the seasonal heat 
loss through such a ceiling and 
must be so recognized. 

These three modifications of the 
NEMA formula are in use by the 
Wisconsin Power and Light Co. As 
vet there isn’t enough experience 
data collected to prove their re- 
liability; however they do appear 
to have a sound foundation in 
theory. The modified formula has 
been called the Net Heating Energy 
formula. The procedure followed is 
to compute the gross annual heating 
requirement (except floors and cable 
ceilings) as follows: 





HEAT GAINS FROM OTHER SOURCES 


Almost all of the heat in electricity used in the home 
(3.413 Btu per kwhr), except for water heating, goes to 
reduce the requirement which must be met by the heat- 
ing equipment. When we are dealing with a thoroughly 
insulated and weatherproofed house, the heat so con- 
tributed is a major consideration and, for a very small 
house, may easily make up to 40 to 50% of the seasonal 
total requirement. Even water-heating energy leaves a 
material amount of heat inside, that being lost being the 
heat in the water when it leaves the house via the sewer. 

A small part is also lost in the latent heat of vaporiza- 
tion of water, lost through the exfiltration of water vapor 
with air. Published data shows this to average about a 
pound an hour, say 1100 Btuh, for the average home, 
although this will vary widely for different homes. Some 
of this comes from body heat. 


The heat gain from occupancy by an average of three 
people, at 400 Btuh per person, amounts to 28,800 Btu 
per day and 7.8 million Btu for a 9-month heating season, 
the equivalent of 2280 kwhr. 

Solar radiation coming in windows contributes directly 
to heating the space. Depending on hours of sunshine, 
house construction, color, orientation and other factors, 
it also reduces heat loss through walls and roofs. Solar 
radiation on roofs raises attic temperatures materially 
above outside air temperature (modified by wind velocity 
and the attic ventilation afforded) and hence reduces 
heat loss through ceilings. The complexities of accurately 
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assessing the effect of solar radiation are so extreme as 
to defy the attempt, at least for our purpose, but we do 
know that the sun contributes to the total heat required. 

The habits of the occupants will have a great effect 
on the seasonal heat loss and energy consumption, and 
this also seems to defy estimate. The age and habits of 
occupants will have some effect on the number of times 
the doors are opened, and left open for varying periods. 
Some people may have windows open continuously. The 
room thermostat setting—and whether or not (and how 
much) it is set back—obviously will affect energy con- 
sumption, in an unpredictable amount. 

For practical consideration, we may assume that heat 
gain from occupancy and the effect of solar radiation 
are more than sufficient to offset heat lost by exflltration 
of water vapor, ventilation and hot water. This leaves a 
net gain due to lighting and electric appliances, which 
may be reasonably estimated. 

The electrically heated home is almost always an all- 
electric home with an energy usage of 300 to 400 kwhr 
per month for water heating and of 400 to. 600 kwhr 
per month for lights and other appliances exclusive of 
heating or air conditioning. Assuming that 50% of the 
water heating energy @ 300 kwhr per month goes to 
heat the house, this amounts to 1350 kwhr for nine 
months. Taking 100% of the other energy, @ 400 kwhr 
per month, raises the total another 3600 kwhr to a net 
gain of 4950 kwhr. 
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Comporati 


ve Heat Factors 











Heot factor (kwhr per deg-doy per 1000 cu ft) 














1200 
Floor 


Heat loss (kw <x 24 hrs 


Design temperature difference 


Deg-days 


gross kwhrs. 
Gross kwhr for the floor (and ceil- 
ing cable if any) are then added, to 
give total gross annual requirement. 
From this total an estimate of heat 
gain energy is deducted to arrive 
at the net heating energy require- 


1800 


oreo (sq. ft) 


2400 


ment. No correction factor is used 
in place of the 24 hrs. 


Example 


Consider six well-insulated and 
tightly constructed homes of three 
different sizes (600, 1200 and 2400 
sq ft) having in common the con- 


ditions listed with the accompany- 
ing curves and tabular data. To 
compute annual heating energy, we 
will apply the NEMA formula 
(with “C” equal to 24) to the heat 
loss, excluding that through the 
floor. We will then add the energy 
required to offset the floor loss and 
subtract the energy expected from 
the miscellaneous use of electricity 
(see accompanying discussion on 
“Heat Gains from other Sources’’). 

This annual consumption may be 
related to the size of the house and 
the degree-days by a “heat factor” 
representing kwhrs per degree-day 
per 1000 cu ft of heated volume and 
obtained by dividing the total kwhrs 
by the product of the degree-days 
and volume expressed in 1000 cu ft. 

From these tabulated results, it 
appears that choice of C-factor for 
use in the NEMA formula to pro- 
duce the same results as the net 
heating energy method described 
should vary from 12.9 for the 600- 
sq-ft home to 21.1 for the 2400 
with 20% glass, and from 15.4 to 
21.6 with 40% glass. 

The curves indicate that the two 
methods of computation would give 
comparable results only for homes 
with floor areas of approximately 
2400 sq ft. For smaller homes, the 
NEMA formula with 18.5 C-fac- 
tor appears to produce heat factors 
which are unrealistically high, re- 
sulting in high estimates. Applied 
to larger homes, however, the 
NEMA formula results in lower 
heat factors which will lead to low 
cost estimates. 





Calculations for 


Six Sample Houses 


Heated by Electric Baseboard Units 





Design Data 





20% Glass 40% Glass 


V2 fresh air change per hour at design 
conditions 





House Area (sq ft) 
600 1200 2400 


House Area (sq ft) 
600 1200 


2400 


Net heat gain of 4950 kwhr for the 
heating season from miscellaneous 
use of energy in the home 





Design watts (excluding floor) 

Gross energy, kwhr (excluding floor) 

Floor energy, kwhr. 

Gross energy, kwhr (including floor) 

Misc. energy supplied, kwhr (to be subtracted) 
Net heating energy, kwhr 


4524 
9197 
904 
10101 
4950 
5151 


7301 
14843 
1699 
16542 
4950 
11592 


12888 
26201 
3220 
29421 
4950 
24471 


9309 
18925 
1699 
20624 
4950 
15674 


16044 
32617 
3220 
35837 
4950 
30887 


Floor insulated with 6-in. mineral wool 
bats 

Craw! space tightly constructed with 
uninsulated walls and slab; 17% of 
wall area exposed above ground 





indicated heat factor of above 
indieated NEMA C-factor to produce above results 


149 
12.9 


. 168 
17.7 


177 
21.1 


227 


Annual degree-days: 7200 


223 


Outdoor design temperature: —15F 





Design watts, including floor. 


Net heating energy, NEMA formula with 18.5 C-factor 


Heat factor, NEMA formula with 18.5 C-factor 


4757 
7412 
.214 


7721 
12087 
.175 


13664 
21488 
.155 








Basal ground temperature: 50F 


Heat loss factors (Btu/hr/sq ft/deg TD): 
Ceiling: 0.04 
Wall: 0.06 
Floor: 0.039 
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PARKING AREA at Mayfair Shopping Center, Wauwatosa, 
Wisconsin, is uniformly lighted by mercury vapor floodlights 
pole mounted. At top of each 60-ft pole is a circle of 16 


Alzak reflector floodlights, each equipped with a 400-watt 
color corrected mercury lamp. Note clean, uncluttered ap- 
pearance provided by high mounting of units. 


At Mayfair— 
Viercury Floodlights 


Aid Parking 


Milwaukee’s huge Mayfair Shopping Center uses 768 400-watt color improved 
mercury vapor lamps in open-type Alzak aluminum floodlights to light its 


44-acre parking area to average lighting level of two footcandles. 


By John S. Haney, illumination Sales Manager 


Crouse-Hinds Company, Syracuse, N. Y 


fair—giant new regional shopping The system produces an average 


HE mercury vapor floodlight, 
Torevisusi the long shot when 

matched in competitive 
sweepstakes against the _ incan- 
descent luminaire, has shaken off 
its former drawback—unflattering 
color characteristics—to become a 
frontrunner in floodlighting, offer- 
ing its users economy, efficiency, 
and easy maintenance, No stronger 
brief can be made for this type of 
luminaire than to cite its use to il- 
luminate the parking area at May- 


any 


center at Milwaukee, Wis. 
Mayfair’s 44-acre parking area 
uses 768 mercury vapor floodlights 
(Crouse-Hinds type MVF) mounted 
57 ft high in clusters of 16 units 
each atop 48 steel poles. Spaced 
220 ft by 250 ft, the poles form two 
great squares, one inside the other, 
which completely enclose’ the 
Center’s commercial structures. 
Each pole covers 48,400 sq ft and 
each floodlight 3,025 square feet. 


lighting level of 2 footcandles. 
System’s burning hours are con- 
trolled by an IBM control center 
and are set seasonally. Average 
burning time throughout the year 
is five hours a night. Using a clock 
system, the lighting cycle ranges 
from twilight lighting through full 
capacity operation and ends by pro- 
viding only protective lighting for 
the remaining night hours (four 
floodlights out of every 16, which 
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FLOODLIGHTS were installed on 9-ft diameter steel ring and entire assembly attached 
to poles before raising. Pole top assembly also includes platform of 3.14 Ib. walk 
wire, with hinged access door in floor of platform and two circular guard rings. 


Transformers are 2-lamp type, mounted on a hexagonal wireway 


installed inside 


the 9-ft diameter mounting ring for the floodlights 


aimed toward the buildings, 
burn continuously throughout the 
entire cycle). 


are 


Why a Mercury Vapor 
Floodlighting System? 

In planning the parking area 
lighting, the owners of Mayfair, 
Froedtert-Mayfair, Inc., had the 
following goals in mind: that the 
parking area lighting installation 
must provide evenly distributed 
light, that installation and mainte- 
nance costs be minimized and yet, 
upon completion, that the installa- 
tion should present an attractive 
almost dramatic—appearance. 

Consequently, both street light- 
ing and floodlighting systems were 
compared, and the respective merits 
of mercury vapor and incandescent 
fixtures evaluated. Here are the 
principal reasons that lead to the 
selection of a mercury vapor flood- 
lighting system at Mayfair. 

General Appearance. The owners 
wished to avoid the “forest of poles” 
effect of street lighting. Floodlight- 
ing permitted the use of taller poles, 
fewer in number, and a more attrac- 
tive appearance; also could be 
ornamented to dress up the Center’s 
approaches, or serve as signs. They 
add pleasing vertical lines to the 
Center, dramatically complementing 
the flat planes of its building fa- 
cades. 
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Operational costs for 
floodlighting are less, thereby al- 
lowing accrued savings to be passed 
to tenants; because of fewer pole 
locations, trenching and footing 
are lower. Maintenance is 
also simpler for floodlighting. At 
Mayfair, one man, using a portable 
electric elevator supplied by the pole 
manufacturer (Tulito), accom- 
plishes all relamping. By attaching 
the elevator to a steel cable at each 
pole, the operator can raise himself 
effortlessly to the top of the pole. 
Efficiency. Floodlighting’s fewer 
number of poles allows more park- 


Economy. 


costs 


x We Aner 1 ake 


i ven 


BASE for floodlight poles consists of 5-ft 
deep concrete footing, in which are 
moored four anchor bolts. Concrete is 
held firmly by compacted soil. 


ing space and, in turn, less obstruc- 
tion for both parking and moving 
cars. Street lighting’s lower mount- 
ing heights place light sources too 
low, causing them to detract from 
store name signs and other lighting. 
Moreover, the high lumen-per-watts 
ratio of mercury vapor floodlights 
cuts down the need for a large num- 
ber of incandescent luminaires. If 
incandescent units had been used 
at Mayfair, twice as many units 
would have had to be mounted and 
aimed. Finally, the distorted color 
effects which mercury vapor flood- 
lights formerly produced on certain 
colors and the human complexion 
have been eliminated by using the 
new color improved lamps. 


Details of the Floodlighting 
System 


The entire area, including both 
parking space and buildings, was 
divided into quarters with each 
quadrant containing 12 poles. Poles 
1 through 5 are nearest to the build- 
ings, while poles 6 through 12 
cover the outside parking areas. 

All poles are 60 ft high with a 
16-luminaire head platform or 
basket set at 57 ft. A pole basket 
is held in place by six iron string- 
ers. Access to the floodlights is pro- 
vided by a hinged access door. An 
8-ft long mast stands atop each 
pole, supporting a pennant and 5-in. 
round gold leaf copper ball. 

All floodlights use J-H1 color 
improved, 7,000 hour mercury vapor 
lamps and Alzak reflectors. The 
floodlights have cast aluminum rear 
relamping doors and heat tempered 
impact resisting lenses which are 
spun-sealed into the reflectors. 
The lamps have a fluorescent phos- 
phor on the inside of the outer 
bulb. 

Sixteen floodlights were bolted to 
a 9-ft steel ring that surrounds each 
pole basket and were aimed to pro- 
vide uniform illumination over the 
area covered. All adjustments were 
made from pre-calculated horizontal 
and vertical degree settings. 

Mayfair Shopping Center oc- 
cupies a 105-acre tract, located 
alongside Highway 100 at Wauwa- 
tosa, Wis., and was built to serve 
Milwaukee and its expanding sub- 
urbs as well as large sections of 
eight neighboring counties. The 
project itself covers 60 acres, on 
which stand nine buildings, com- 
prising a million square feet of 
building space and grouped to form 
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UNDERGROUND PASSAGEWAYS are lighted with 400-watt mercury lamps 


installed in wall-mounted units, 


equipped with heat-resisting deflecting 


pread lenses. A total of 50 of these units, Crouse-Hinds Type RCD-12, were 


used. Generally 
flector type unit 
units were 
maze of pipes 
excellent color 
high quality 
coverage, al 


quality 


two malls and a central plaza. Mar- 
shall Field and Gimbels are princi- 
pal tenants 
partment 
area. Remaining 
80 to 90 shops, 


each has a large de- 
the ends of the 
buildings 


store at 
house 
a five-story office 
building, and a medical center. 
Because of its size, function and 
general layout, Mayfair appears 
similar to Detroit’s Northland 
Shopping Center. It is 10% larger 
than Northland, which serves 550,- 
000 people. Its malls, plaza, and 
walkways give the shopper the same 
feeling as that of walking about 
a series of up-to-date village com- 
mons. The well-equipped building 
interiors create an atmosphere of 
relaxed, comfortable efficiency. The 
building finished in 
hard, burnt brick which, being tan, 
minimizes their yet 
sets them off against the Center’s 
greenery and other decorative trim. 


exteriors are 


massiveness 


Electrical Service 
Power is fed to the floodlights 
through two primary service lines 
from the local electrical utility com- 
pany. Parking area has four sub- 
stations, one located at each corner. 
Each feeds a 480/277-volt 3-phase 
4-wire network to the lamp ballast 
transformers on each pole. These 
provide 5.0 amps starting current 


of the color-improved mercury vapor 
f the lighting obtained, with its excellent diffusion and uniform 
contributes to safety in the handling of trucks in the area, 


such areas are lighted with incandescent or fluorescent re- 
, installed overhead. 
selected to eliminate the problem of mounting the units in the 
verhead, and to obtain the higher efficiency, long life, and 


In this case, however, wall-mounted 


lamps. The 


and 3.2 amps operating current for 
each lamp. 


Underground Lighting 


Mercury vapor lighting is used 
underground, too, at Mayfair. The 
underground delivery passageways 
are illuminated by 50 special pur- 
pose wall mounted lighting fixtures 
(Crouse-Hinds RCD-12), equipped 
with 400-watt color corrected rner- 
cury vapor lamps. The passage is 
loop-shaped, enabling truck to 
enter, load or unload, and exit from 
the same entrance. A traffic island 
located in the center of the entrance 
divides traffic into three lanes—one 
to enter, one to leave, and one for 
traffic making another 
around the passageway. A traffic 
signal prevents entering traffic 
from colliding with traffic about to 
make another trip through the un- 
derground roadway. 

Parking lot floodlighting at May- 
fair was planned by two architec- 
tural firms, Grassold & Johnson & 
Associates, Milwaukee, and Perkins 
& Will, Chicago; Construction En- 
gineer was Phil Akwa; electrical 
engineering, Arthur Wanty & As- 
Elm Grove, Wis.; and 
electrical contractors for the park- 
ing lighting only, National 
Electrical Company, Milwaukee. 


swing 


sociates, 


area 


COMPLETED installation shows 16-flood- 
light cluster at top of 60-ft pole, sur 
mounted by 8-ft long pennant pole, Each 
floodlight was individually adjusted by 
setting to pre-calculated horizontal and 
vertical degree settings. Each floodlight 
covers 3,025 sq ft of parking area, and 
each pole covers 48,400 sq ft. Units are 
accessible for cleaning and relamping by 
means of elevator provided for this use. 


ENTIRE POLE and completed assembly 
was crane-hoisted into position Over con- 
crete base. Hand-hole and cover 17 ins. 
from bottom of pole permitted final elec- 
trical connections. 
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FIG. I—VOLTS DROP CHARTS for aluminum conductor in magneti 


VOLTS DROP FOR ALUMINUM CONDUCTOR 


n Magnetic Conduit In Non- Magnetic Conduit 

















5 6 7 8910 
Volts drop 
Percent Voltage Table 


) 9 2,9 


Volts 9 2% 
3 phase line to line + — —— 
80% power factor C | 20% ay = 
60 cycles - é 
¢ ' 44 8 13.2 
Numbers on curves indicate wire size . 10 +: 
n circulor»mils and AWG $35 11.0 6.5 


ro) 


non-magnetic conduit. 


Non-Magnetic 
Vietal Raceways 
Cut Feeder Costs 


Lower conductor reactance in non-magnetic aluminum conduit 
cuts voltage drop, permits use of smaller cables and conduits. 


Lighter weight material and easier handling add up to reduced 


installation costs. 


By Elden G. Fox, Senior Electrical Engineer 


Electrical Conductor Division, Kaiser Aluminum & Chemical Corp., Newark, Ohio 
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OLTAGE drop is a prime con 

sideration in the design cf any 

efficient electrical system. Less 
than rated voltage at an outlet may 
lead to overheated or damaged mo- 
tors, lower operating speeds, less 50000 4 
light, and higher power costs. Se- 
ected circuit conductors must have | | Shp CONDUCTORS _1N 
sufficient ampere capacity hence STEEL compu 
size) to take care of the known elec- 
trical loads, future additions and 
the inherent conductor voltage drop. 
Anything that can reduce this drop 
will have an effect on the installa 
tion and operating economics of the 
designed system 

Conductor reactance (inductive 


FEET 


AMPERE 


VOLTS DROP FOR 
ALUMINUM CONDUCTORS 


, . . ; ‘ 
é aiterné gy curr ‘ircult 
In an aiternating current circul B0%PF 3PHA 


contributes significantly to voltage 
drop when conductor sizes No. 2/0 
and larger are involved. In mag- 











ne enclosure onduits, rac 
netic nt ae COncUuns, Ta VOLTS DROP \6= 2% OF 208 VOLTS 


FIG. 2—CABLE SELECTION chart for aluminum conductor based on 2 volts drop 
tart at calculated ampere-feet point (left jo horizontally to volts-drop line; read 
rrect nductor ze tor magnetic conduit (right) or non-magnetic conduit (upper). 


wavs conductor have a highe 
reactance tnan 1! non-magnet! 


conduits. One wa t reduce thi 


component, and he 


is to pl 


magnetl 











Advantages 


consider reaut¢ 

! in the desigi 

"a new or rehabilitated elec- 
ystem nee a conductor 
selected to carry the 


; 


1 and anticipated load current 


wn 


based on National and _ local 


b 
@| 


Codes), the nex 


tep is to carefully 


check circuit voltage drop. From 
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| 
7 
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5! 
|b 
| @ 
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alculation or charts, it can be 





determined if the selected conductor 





ize will be adequate to handle the 


oad and maintain voltage drop 
within prescribed limits. At this 











point, consideration of non-mag 








netic raceways can become a sig 














nificant factor in design economics. 
To illustrate, let’s follow the in 

vestigative approach of a design 

laying out and specifying 

the electrical feeders for a 120 

208-volt, 3-phase, 4-wire distribu- 

tion system (Fig. 3) for a 10-story versny. & borarory 

208 volts, 3 phase, 
4 wire 





engineer 





laboratory building. He already has 
decided to use aluminum RHW in- 
sulated conductors. The point in 
question: should riser conduits be 
magnetic steel) or non-magnetic 
aluminum)? The answer is found Voltage drop- 2 % max. on riser feeders 

in Figs. 1 and 2 which plot ampere- FIG. 3—RISER DIAGRAM for 10-story laboratory building used in feeder 


feet vs. volts drop for larger size comparison study 











num, RHW insulated 


teel or diuminum 
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TABLE | 


LABORATORY FEEDER COMPARISON—MAGNETIC VS NON-MAGNETIC CONDUIT 
(120/208 Volts, 3 Phase, 4 Wire Feeders at 2% Allowable Voltage Drop) 





CIRCUIT 
NO. 


AMPERE- 
FEET 


TOTAL 
CONDUIT 


TOTAL 
CABLE 


ALUMINUM CABLE 
PLUS STEEL CONDUIT 


ALUMINUM CABLE 
PLUS ALUMINUM CONDUI: 





SIZE 


costT* 


SIZE costT* 





LIA-2A.. 
L3A-4A.. 
L5A-6A... 
L7A-8A.. 
L9A-10A 
L1B-2B. 
L3B-4B... 
L5B-6B. . 
eee 
L9B-10B-11B... 
P1-P2 

P3-P4 

P5-P6. . 
P7-P8... or 
P9-P10-PI1.... 


23 ,000 
29 ,000 
35,000 
41,000 
47 ,000 
23 ,000 
29,000 














115 
145 
175 
205 
235 
115 
145 
175 
205 
235 
115 
145 
175 
205 
235 


250MCM—3” 
300MCM—3” 
400MCM-3'2” 
500MCM—3'2” 
7ZOOMCM—5’” 
250MCM—3” 
300MCM—3’” 
400MCM—3'2” 
500MCM—3'2” 
7O0O0MCM—5” 
350MCM—3'2" 
400MCM—3'2”" 
600MCM—4’” 
500MCM—3'2”" 
7OOMCM—5” 








1,365. 


1,365. 


1,365 


$263. 
378. 
631. 
793. 


4/OAWG—3”" 
250MCM—3” 
350MCM—3'2" 
500MCM—3'2”" 
600MCM—4’” 
4/OAWG—3" 
250MCM—3" 
350MCM—3'2” 
500MCM—3'2” 
600MCM—4” 
300MCM—3” 
350MCM—3'2” 
500MCM—3'2” 
500MCM—3'2”" 
600MCM—4’” 


$253.04 
336.55 
592.64 
698 54 
1,049.33 
253 04 
336.55 
.64 

54 

.33 


263. 
378. 
631. 
793. 


386 
525 
776 
793. 








Total Cost of 
Aluminum Cable 
with Steel Conduit 





$10,714 


Total Cost of 
Aluminum Cable 
with Aluminum Conduit 


$9,182 





Savings using non-magnetic Aluminum Conduit $1,531.30 or 14% 





NOTES: “List Prices Used 


Estimated savings show advantage of using non-magnetic 
condu't where voltage drop is prime consideration in final selec- 
In many cases, reduction in conduit and 


tion of feeder sizes. 


cable sizes resulted. 
Comparison based on total costs of cable and conduit only. No 
fitting costs or installation labor were included. 





aluminum conductors in both mag- 
netic and non-magnetic conduits. 
Figure 2 is a composite of the two 
in Fig. 1; gives a 
quick one-step indication if mag- 
netic or non-magnetic conduit is 
more advantageous from a design 
standpoint for the conductor sizes 
involved. 

For example: Consider 
L9A-10A (Fig which 
200-ampere load and a circuit length 
of 235 feet. Multiplying these two 
factors gives 47,000 ampere-feet. 
Place a ruler horizontally across the 
chart in Fig. 2 at the 47,000 am- 
pere-feet mark. It intersects the 
vertical 4.16 volts drop (2%) line 


at the 700MCM conductor curve in- 


sets of curves 


Circuit 
has a 


dicating the conductor size required 
for magnetic conduit. However, the 
same chart indicates that a 600- 
MCM aluminum conductor will 
maintain the same 2% voltage drop 
up to 50,000 ampere feet when en- 
closed in non-magnetic conduit. In 
fact, close study of this chart shows 
that aluminum conductors ranging 
from 300MCM to 750MCM can gen- 
erally be reduced in size and still 
maintain prescribed voltage-drop 
limits when enclosed in aluminum 
conduits. While the curves are 
plotted for aluminum conductors, a 
duplicate chart for copper conduc- 
tors would reveal a similar voltage- 
drop advantage when non-magnetic 
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FIG. 4—LIGHT WEIGHT of aluminum conduit makes it easier to handle and sup 


port, particularly 


80 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


the larger sizes and in overhead installations. 


size reduction is not 
the only design advantage. In many 
cases, a in conduit 
follows within the limits established 
by Table 4 of the National Electri- 
cal Code. Typical conduit reduc- 
tions are indicated below: 
AWG Wire Size 
Reduction MCM 
350 300 
600 500 
700 600 
Conduit Size Reduction 
4 Conductors 
\ ; 


» 
a 
4” 
i= 
vo 


Conductor 


reduction size 


3 Conductors 
91” 


or” 
o 


917 or 
os o 


> 


\” 


Fifteen feeders serve a total of 32 
distribution panels in the hypo- 
thetical 10-story university labora- 
tory building shown in Fig. 3. By 
using non-magnetic (aluminum) 
conduits for these feeders, conduc- 
tor sizes in 13 of them could be re- 
duced. In 5 of the 13, reduction of 
conductor size led to a reduction in 
conduit size. The resultant econ- 
omy in conduit and cable can be at- 
tributed to the lower voltage drop 
‘actor when non-magnetic raceways 
are employed. Comparative data on 
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this group of feeders (for both 
magnetic and non-magnetic riser 
conduits) are shown in Table I. 
Combined with the economical 
design factors noted above are addi- 
tional advantages inherent with 
light weight aluminum raceways. 
Weight has a direct bearing on con- 
duit installation costs. It obviously 
takes more men and more man- sy 
hours to handle and install heavy ’ 7 
materials than lighter items. & f 
Worker fatigue and the number of a A 
required hangers or supports also 4 wy 
vary with weight. This is particu- | | 4 ” 4 A - 
larly significant for larger size con- | | I~ | 1 | | tt] 
7 
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| 
duits and overhead installations. HT +7 
To illustrate what can happen to - 7 T | | 


a conduit installation man- —— ar 2 poly aati CoM sur id 
ours on a specific project, consider 
the pica Sauber atee of the LESS WEIGHT mendennivas 
10-story building in Fig. 8. The FIG. 5—CONDUIT WEIGHT has a direct bearing on installation cost. Man-hour 
figures in Table II show the total curves for aluminum and steel closely follow weight relationship. 
footage, weight and _ installation 
man-hours for riser conduits in- 
volved in the two design pee itn TABLE II—MAN HOUR COMPARISON—LABORATORY FEEDERS 
It is interesting to note that the 
reduced cable sizes permitted by STEEL CONDUIT ALARA COMPU 
non-magnetic aluminum conduit 
(lower voltage drop) have elimi- 
nated the need for 5-in. conduit. " 520 3,993 104 635 1,524 63 
While the total footage of riser 1,225] 11,490 294 1,285 3,700 154 
conduit is the same in both designs, 75 1,862 30 mS ence ” 
the aluminum system shows a sub- 3” 705 10,927 = 
stantial advantage in weight and 
man-hours. Total weight of alumi- 
num conduit involved in the design 


























Feet | Weight—lbs. | Man Hours Feet | Weight—1bs. | Man Hours 























Totals} 2,625 28 , 272 730 2,625 7,621 319 











NOTES: 

is only about 27% of the weight Weight comparison shows 7,621 pounds of aluminum conduit vs. 28,272 pounds of steel conduit. 
: . , - tion of 1 to $2,000. 

of steel that would be required. This Savings of 411 installation man-hours means a labor cost reduction of some $1,500 to $ 





is reflected in an estimated saving 
of some 411 man-hours (56% of 
the total labor units for steel) for TABLE Ili CONDUIT COMPARISON WEIGHTS, LABOR UNITS, 
the riser conduit installation alone. MATERIAL COSTS 

The laboratory building compari- (Per 100 Feet) 
son study was developed to show the 
economics of an aluminum feeder STEEL CONDUIT ARE CONANT 
distribution system in a specific in- 











: Average Cost Average Cost 
stallation. The same general tech- Conduit | Weight | Man-Hours | To Contractor | Weight | Man-Hours | To Contractor 
nique can be applied to investigate $/100’ $/100’ 
the design and installation econom- Vy 82 16.25 7 4 
ics of any electrical feeder. Charts %, 108 21.14 36.4 
in Figs. 1 and 2 can be used to check 
the vuihiels dro ; fa st sn 1 th Ss | 164 30.30 53.0 30.78 
eng 9 Dice at ig tan ve “en 1“ 219 39.56 69.6 40.21 

sibility of reducing conductor sizes 47 .08 86.2 47.91 

0 

0 

0 

0 





16.49 
21.46 





1 


12 
16 





1% 276 
when non-magnetic raceways are 64.00 
used. When copper conductors are _* ao ae a 99.30 
involved, voltage drop charts or : , 
tables for copper should be used. 3 768 20 127.51 240. 129.88 

For the benefit of those planning 3%” 938 24 167.11 268 ned 
to investigate the economics and 4 1,064.0 29 197.83 340.0 ‘ 200.90 
feasibility of using non-magnetic 

‘ : ; 17. 
raceways, Table III presents unit 3 1.50:9 = ak 4 —s A 
weights and installation man-hours NOTES: Steel conduit manhours are average of several contractors’ experience and pub- 
2 size lished estimating data. 

for the mor ec ommon ‘ Zee of steel Aluminum conduit manhours, based on weight comparison and handling experience, are follow- 
and aluminum conduit as indicated ing percentages of steel units: Y2"—100%; %”—90%; 1”—80%; 1%"—70%; 12” 
graphically in Fig. 5. These were and 2”—-60%; 22" through 5°—50%. 


; ite : " : These figures are practical for contractcrs with some aluminum conduit experience; may vary 
the basic units used in dev eloping slightly on first aluminum conduit installation experience. 
data in Table IT. 
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Functional 
Office-Shop Layout 


By Hugh P. Scott 


N SACRAMENTO, Calif., elec- 
trical contractors Ed Wismer and 
Hugo Becker moved 
into quarters functionally 
planned and full of useful ideas. 
Take, for example, the floor-plan 
of their office Notice that 
a U-shaped hall surrounds 


have just 
new 


section. 
a central 
“core” of offices, separating the 
offices around the 


building’s periphery, terminating in 


core from other 


Contractors Wismer and Becker combine practical methods, 


modern equipment and logical floor-plan in design of their 


new headquarters building in Sacramento, Calif. 


motor-repair and electric shops and 
providing direct 
ways, front and side entrances, a 
kitchenette, lavatories 
rooms. 

Just as Wismer and Becker per- 
sonally constitute the core of the 
organization, so their private office 
is placed at the physical hub of ac- 
tivity in the core of the building. 
And, just as the organizational] 


access to stair- 


and _ rest 


next includes 
managers of electrical, power plant, 
air conditioning and piping divi- 
sions, so the offices of these man 
agers are grouped conveniently 
around the office of the 
partners. 

Estimating and engineering of 


chain-of-command 


owner 


located conven- 
iently adjacent to their respective 
managers, being 


fices are, in turn, 


concentrated on 


s' 


Bookkeeper 


yeas == 
welLinderfioor a 
ors de ‘e: 


Reception 


SS 


Detailed floor arr 
Office and Shop Sec 
repesented by sh¢ 
general Plot F 


| aninaal | 


OFFICES for owners and managers of electrical, power plant and air conditioning divisions are located 
while estimators, engineer 
hall leads to shops 





at core of building, 
clerical and other related personnel are located closely adjacent to these key personnel. U-shaped 
ot rear 
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OFFICE SECTION of contracting plant on outskirts of Sacra- 
mento includes modern facade featuring all-glass entrance to 
and marquee containing recessed downlights 
illuminate name of firm after dark 


reception lobby 


and up-turned floods to 


the east (left) side of the accom- 
panying plan. On the right, just 
the hall from “headquar- 
are offices for the office man- 
ager and bookkeeper, while pricing 
and purchasing facilities are cen- 
tralized between the office, shops 
and warehouse. 

Study of the plan also indicates 
that managerial files are staggered 
along a central core section to effi- 
ciently utilize space, while general 
reference files are located along the 
left-hand hall wall, available to all 
engineers and estimators who might 
wish to use them. This arrangement 
leaves offices and desks uncluttered 
except for material related to spe- 
cific jobs currently at hand. 

From the of the 
owners; their office is conveniently 
placed within a feet of a con- 
ference room, their key lieutenants 
and alt conveniences. 
From the viewpoint of 


across 


ters,” 


point-of-view 
few 


essential 
managers; 


25 KVA and 
»-15 KVA transfs 
nnected delta 
——s 
20/240 


‘ 
), 3W 


480V 


30,3W 





~~ transformer 
++ 120/208 
| 30.4w 


for oir 


e Wiring Diagram 





ion 


7 Fuse and sw 
<- 


? 240,208 and |20-V service for 


they have privacy and quiet, yet are 
directly in contact with their assist- 
ants. And, from the point-of-view 
of visitors; they can wait for ap- 
pointments in a pleasant, comforta- 
ble reception lobby ; can be escorted 
directly into the offices of Wismer 
and Becker via the secretary’s of- 
fice; can proceed directly to any 
manager’s office by way of the hall, 
or can go directly to an office of a 
specific engineer without disturbing 
other employees. 

Aside from the practical layout 
of office space, the various rooms 
also serve as effective display areas, 
since each office is lighted by a dif- 
ferent type of fixture and arrange- 
ment. Therefore one finds small- 
cell luminous ceilings (plastic and 
metal) in the offices of W&B and 
the electrical manager, (with inten- 
sities on working surfaces ranging 
up to 180 footeandles) while other 
offices are variously illuminated by 


tarters 
3p switches 


sand fans 


6 x6 gutter 

nn nll ee OOA 

~ 3p sw 
) for 30 hp 


compr 


Se of 


os ah, 


ZL LLL LL 


yner } 27zanine floor 


and 
CONQIIO 


480-V Control Center 
heating, ventilating and air-conditioning 











POWER FOR PLANT is received at 480/277 volts through 600-amp main breaker, 
while dry type transformers step this level to 240 delta, 208 and 120 volts wye, for 


local use 
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Motor control center on mezzanine compactly groups switches and starters. 





PARTNERS WISMER AND BECKER occupy office having 
panelled walls, functionally shaped furniture and luminous 
cellular ceiling with multi-circuiting to permit variation of 
intensity on working surfaces up to 180 footcandles. 


the fixtures and diffusing panels. 

Units are variously §flush- 
mounted, recessed or suspended; 
light dispersion is variously direct, 
indirect or combined; luminaires 
are grouped in blocks, hollow 
squares, parallel runs or are func- 
tionally placed over desks, files, 
business machines and the like. 
And control is multi-level to show 
further variety to potential clients 
seeking suggestions for their own 
particular lighting problems. 

Lighting in the lobby is likewise 
varied; including recessed down- 
lighting over the switchboard, desk 
and circular planter; an ornamental 
chandelier above and in front of the 
main all-glass entrance wall; sus- 
pended luminous-globe fixtures in 
corners, and surface-mounted per- 
forated-canopy luminaries placed 
in an attractive random pattern 
elsewhere. 

As noted, circuitry for telephone 
and receptacle service is carried 
throughout the office via 2-cell un- 
derfloor ducts; one main lateral ex- 
tending beneath the front hall from 
east-to-west, while 11 JBs are 
spaced functionally in order to con- 
nect with north-south runs serving 
both sides of all offices. Intermedi- 
ate floor inserts are positioned on 
2-ft centers along all duct lines so 
that receptacle taps can be made 
in every conceivable area of the 
office structure. 

In this underfloor installation, 
low-voltage power is obtained 
through dry-type transformers and 
the main switchboard (located in 
the motor shop) while telephone 
service enters the front of the build- 
ing underground, connecting with 
the lobby PBX board and the under- 
floor duct immediately behind it 
(beneath the front stairway). 
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we 
CRS 


SHOP ILLUMINATION is_ obtained 
through combination of 277-volt slim- 
lines, 275-volt incandescent lamps and 
skylights. Laminated wooden roof trusses, 
spanning two 60- by 180-ft bays, support 
10-ton travelling crane and provide floor- 
to-truss clearance of 25 ft 


meena. 

ROTATING BINS are used extensively for 
storage of fittings and parts in warehouse. 
Vertical fins between bin compartments 
are labeled to identify contents. Bin 
construction varies as to number of tiers 
and size of bins in order to more effi- 
ciently store items in stock 


And, combining the esthetic with 
the functional, one finds that decor 
ranges from luxury wood paneling, 
acoustical ceilings and asphalt or 
vinyl floor tiling (in areas such as 
the lobby, partners’ and conference 
rooms), to the use of sheet rock 
for partitions and ceilings in other 
sections of the building. 


Modern Shop Facilities 


Proceeding to the rear of the 
building, one finds that the shop 
area consists of two 60- by 180-ft 
bays, having tilt-slab pre-cast con- 
crete sides, column footings on 
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HEAVY CABLE REELS are stacked on in- 
clined framework of welded angles sur- 
mounted by remote-control motorized jib 
crane that moves reels as desired. A 2- 
ton engine-driven industrial fork-lift 
truck is used to shift reels between stor- 
age rack and trucking station 


= 


LOCAL DISTRIBUTION PANEL and 
lated dry-type transformer are mounted 
on shop wall with variety of flanged 
angles, lipped channels, clamps and clips. 
All circuiting in rigid conduit is run ex 
posed in shop areas and concealed in the 
office sections. 


20-ft centers along side-wall and 
center-lines, cambered glue-lami- 
nated wooden roof trusses having 
25-ft floor clearances and support- 
ing suspended crane rails, a total 
of eight roll-up motorized truck en- 
overhead unit heaters and 
ventilators that provide two changes 
of air per hour and 36 4- by 14-ft 
skylights to augment a combination 
of fluorescent and incandescent in- 
dustrial lighting fixtures; all units 
(incandescent as well as fluores- 
cent) operating at 277 volts. 

Of these two bays, one is devoted 
primarily to electric supplies, tools 
and some prefabrication work, 


trances, 


while the other is subdivided by 
metal-mesh partitions to define a 
60- by 80-ft motor-repair shop, a 
60- by 60-ft air-conditioning area 
and a 60- by 40-ft section for the 
repair of trucks and other mobile 
equipment. 

This latter facility is by no 
means minor in scope, for the com- 
pany operates some 60 cars and 
trucks, with all lubrication, motor 
and mechanical repair work being 
handled by shop personnel. 

The motor shop is served by a 
10-ton travelling crane; rails on 
40-ft centers suspended from over- 
sized 9- by 32-in. trusses to straddle 
a 16-ft-wide front trucking en- 
trance. Shop equipment follows 
modern convention; for it includes 
an infrared baking oven, exhaust- 
hooded paint-spray and cleaning 
booths, coil winders and spreaders, 
equipment for sand-blasting and 
steam-cleaning motor frames, dy- 
aamometers and various test stands, 
also a liberal assortment of lathes 
and grinders, drill- and arbor- 
presses, m-g sets and multi-stage 
controllers. 

As mentioned previously, the 
main switchboard for the building 
is also located in this shop area; 
power being obtained from a 
3-phase 4-wire utility system at 
480/277 volts through eight size 
350-MCMs terminating at a 600- 
amp 4-pole SN main breaker. 

As indicated in the accompany- 
ing wiring diagram, power is then 
available at either 480/277 volts 
3-phase 4-wire or at 480 volts 
3-phase 3-wire, with a _ separate 
fused switch provided for air-condi- 
tioning equipment. Also as shown, 
120/208-volt 4-wire service is avail- 
able throvgh a 30-kva 3-phase dry- 
type transformer, while 120/240- 
volt 3-phase 4-wire and single-phase 
3-wire service is provided by one 
25-kva and two 15-kva dry-type 
transformers connected delta. 


Visual Tool Inventory 


In the adjacent electric shop, 
several practical methods merit 
comment. For example, in order to 
keep track of all tools and equip- 
ment owned by the company, a large 
plywood pegboard displays a pat- 
tern of drilled brass discs or tags; 
each disc representing an item of 
equipment. Pegs are arranged in 
vertical and horizontal lines; each 
vertical line representing a separate 
type of tool, and each horizontal 
line representing a separate con- 
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a 


<A ale 


EQUIPMENT IS RECONDITIONED on conclusion of each 
project, cutting blades being sharpened, all rotating and pivot- 
ing parts being lubricated, power cords being examined and 
repaired if damaged, metal burrs being filed or sanded smooth, 
and all repaired equipment then being repainted. 


we - . iis bey 
a: AR ts 


CONDUIT i: 


which is reinforced in this area 


channels and |-beam spacer 


iectina from concr 


struction project. When tools are in 
the shop, respective discs are racked 
together on their designated pegs in 
the upper horizontal row. When a 
tool is checked out of the shop, how- 
ever, a disc is moved downward to 
the row opposite the job-site in- 
volved and is hung on the proper 
peg on that horizontal line. 

In this way, all items of equip- 
ment can be instantly identified as 
to their locations at that moment. 
So, if a field foreman calls in to re- 
hydraulic bender 
(for example) and the pegboard 
shows that an extra one is in the 
shop, it is promptly trucked to the 
desired field location and its cor- 
responding tag is shifted to the re- 
spective project line. However, if a 
request came in from Job X for a 
more-unique item (such as a dia- 
mond core drill) and the board in- 
dicated that the only one in the 
area was on Project Y, then a phone 
call would be placed to Y to see if 
the drill available and, if it 
was, it would be promptly trans- 
ferred (along with a shifting of the 


quest an extra 


was 


tacked against exterior wall of electric shop, 
by H-columns 
Vertical horizontal beams pro ins 
ling prevent conduit from toppling over 


horizontal 


the right 


MOBILE WELDERS and generators, stored in paved area along- 
side new office-shop plant, are maintained 
condition by company mechanics and electricians. 
area, together with recently completed buildings, occupy ap- 
proximately half of 3-acre plot. 


in ready-to-go 
Paved 


HICKEYS, manual threaders, shovels, picks and other long- 
handled tools are compactly contained in angle-frame storage 
»9r metal-sided open-top racks, such as the one seen at 
Location of all tools (in shop or on jobs) is indicated 


by respective metal disc on inventory pegboard. 


related disc on the pegboard) to 
Job a, 


Shop-Cut Feeders 


Another item to note pertains to 
storage, measurement and shipping 
of cable, for large reels are sup- 
ported on series of horizontal shafts 
which, in turn, are supported by 
tiers of shoulder sockets secured to 
large inclined welded-angle racks. 
are lifted or lowered into 
place either by a battery-operated 
fork-lift industrial truck or by a 
motorized remcte-control jib crane 
placed above the rack assembly. 

When calls come in for prescribed 
leneths of feeder, desired conduc- 
tors are pulled out along the floor 
of the long electric shop. They are 
cut to length, allowing a small sur- 
plus for error in measurement, then 
they are reeled on disposable ship- 
ping spools and shipped to the job 
site. Where three or four single- 
conductor cables are to be used con- 
junctionally to form a single feeder, 
the several conductors are cut to 


Reels 


equal lengths in the shop; they are 
arranged in parallel along the shop 
floor, then are reeled as a unit so 
that, when unreeled on the job, they 
can be pulled into a conduit or wire- 
way without further juggling. 

Determining desired conductor 
lengths on the job is accomplished 
simply by fishing a steel measuring 
tape through the conduit in ques- 
tion, noting the overall length be- 
tween terminal points, then phoning 
this distance in to the shop together 
with gauge and insulation informa- 
tion. Measuring conductors at the 
shop, rather than shipping entire 
reels to job sites, has resulted in 
minimizing essential inventories of 
cable, eliminating of double truck- 
ing (to and again back from the 
project) and reducing manpower 
required to measure, cut and pull 
individual conductors under field- 
varying (rather than shop-fixed) 
conditions. Also, since disposable 
reels are used for this intermediary 
shipping procedure, there is slight 
loss if reels are not returned to the 
shop. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . AUGUST, 1959 





RAIL-MOUNTED 
light the 4-lane roadway of the New 
Jersey Manahawkin Causeway Bridge 
uniformly, provide many advantages, and 
may prove to be a new approach to many 
roadway lighting problems 


fluorescent luminaires 


Railing Luminaires 
for Roadway Lighting 


Waist-high location of 42-in. fluorescent units in aluminum railings provides glarefree 


roadway lighting for New Jersey’s new $12-million Manahawkin Causeway Bridge. 


N UNUSUAL and pace-setting 

fluorescent roadway lighting 

system has been installed on 
one of New Jersey’s new highway 
bridges which merits special atten- 
tion and consideration. It consists 
of 768 General Electric 42-in. long 
fluorescent one-lamp luminaries 
mounted in the aluminum railings 
along each side of the bridge, 50 
ins. above the roadway surface, and 
spaced approximately 30 ins. apart, 
or on 5-ft. 6-in. centers. The lumin- 
aires are properly angled to direct 


42-IN. LUMINAIRE 
quadrant of aluminum 
railing, and being inspected by 

A. M. Cook, G. E. Engines [ 

Chief Electrical Engi 

State Highway Departmen 

Kafka, G. E. Engineer 


installed in wer 


elliptical extruded 


Jerson 
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the light rays from the luminaires 
across the bridge’s four-lane con- 
crete roadway at right angles to 
traffic. 

This unique lighting installation 
is on the Manahawkin Causeway 
Bridge across Manahawkin Bay, 
N. J. Highway 72, connecting Mana- 
hawkin on the New Jersey main- 
land with Long Beach Island, an 
18-mile stretch along the Atlantic 
Ocean. It is located about 30 miles 
north of Atlantic City. 

The aluminum railings are ellip- 
tical in shape, extruded, and were 
supplied in 12-ft lengths for assem- 
bly at the job. Cutouts were pro- 
vided in the lower front (roadway) 
quadrant of the the 
42-in. luminaires. 

Each luminaire contains a spe- 
cially designed polished Alzak alu- 
minum reflector which directs a 
concentrated asymmetric light dis- 
tribution pattern across the road- 
way from a single F42T6/CW fiu- 
orescent slimline lamp, through a 
clear plastic cover. Two lamps from 


railings for 


each of two adjacent luminaires are 
controlled from one 2-lamp ballast, 
which is mounted in a housing re 
cessed in the sidewalk opposite up- 
right posts which hold the railings 
in place. 
Ballasts 
single phase service, over a 


are fed by a 120-volt 
3-wire 
120/240-volt system. Service is sup- 
plied the 2400-ft-long span 


from each end of the bridge, with 


over 


separate services on 
the roadway. 

The resulting illumination aver- 
ages about 2.5 footcandles overall, 
and is relatively uniform, as can be 
noted in the photo above. 

This unique lighting installation 
brings to realization a “pet idea’”’ 
which N. J. State Highway Com 
missioner Dwight R. G. Palmer 
first conceived about ten years ago 
The Highway Department engi- 
neers reported tests conducted on 
the bridge served to “unreservedly 
confirm” the installation plans, com- 
pleted in 1956. Experiments were 
conducted on this specific design as 
far back as 1954. 

The Highway Department lists 
several advantages for this low 
mounted lighting system including 
elimination of glare, all light di 
rected to the roadway leaving the 
parapet in shadows and thus direct- 
ing the driver’s attention to the 
roadway, greater effectiveness in 
fog, rain or because of the 
horizontal the light, 
and without any 
roadway obstruction since the lights 
are readily accessible the 
bridge walkways. 

Electrical for the 
Manahawkin Causeway Bridge proj 
ect were Henkel and McCoy, of 
Philadelphia. The extruded alumi- 
num rails were supplied by the 
Michael Flynn Manufacturing Com 
pany of Philadelphia. 


each side of 


snow 
direction of 
easier servicing 


from 


contractors 
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Small industrial 
Electrical Systems 


Long-range considerations related to effective maintenance include analysis of 
load studies and existing capacities, preferable voltage levels and the grounding 
of neutrals, selection of switchgear plus breakers vs fused equipment. 


By William D. Bonser, Engineer and Assistant Superintendent, Larsen-Hogue Electric Company, Los Angeles, Calif. 


NSTALLATION and maintenance 
of electrical distribution systems 
in small industrial plants con- 

stitutes a large part of our business. 
In that endeavor we 
numerous problems 


encounter 
pertaining to 
revision or expansion of inadequate 
installations. Some of these inade- 
quacies can be traced back to initial 
designs that covered only bare- 
minimum, then-existent require- 
ments. Others can trace their 
obsolescence to normal plant expan- 
sion and load growth. In all in- 
stances, however, present problems 
are basically related, for their ex- 
istence generally can be traced to 
the common heritage of short-range 
planning. Thus limited in flexibil- 
ity or capacity, older systems prove 
incapable of satisfying present in- 
creases in demands or 
changes in production patterns. 
Maintenance engineers inheriting 
such limitations cannot be held re- 
sponsible for initial omissions. They 
should, however, feel obligated to 
up-grade their installations when- 
ever opportunities for so doing 
arise. And, if up-grading is to fol- 
low any logical progression, every 
change or addition should represent 
a coordinated step taken in the di- 
rection of a desired over-all objec- 


power 


tive. Only by relating intermediate 
steps end-result of intelli- 
modernization be fully real- 


can an 
gent 
ized 

Since management necessarily 
must be consulted major 
changes or revisions of systems are 
undertaken, 


before 
maintenance men 
would do well to keep management 
informed constantly concerning ap- 
proaching 


overloads, inadequate 
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control methods or equipment, re- 
current faults, or the latest think- 
ing regarding progressive distri- 
bution practices. Then, should emer- 
gency conditions demand prompt 
decisions, these preliminary brief- 
ings should prove helpful in having 
contributed to the creation of a 
“receptive mental climate.” 

Since thorough understanding is 
essential for logical planning, such 
pre-briefings should prove to be 
strong arguments when approvals 


are 
work. 
Pre-briefings should likewise 
serve in justifying reasons behind 
requests, and such “subtle selling” 
can definitely pay dividends if man- 
agement is kept informed concern- 
ing the “why” as well as the “how.” 
A most-effective argument in em- 
phasizing the importance of elec- 
trical systems is to “capitalize” on 
actual shut-downs, asking manage- 
ment to inspect a plant when men 


requested for contemplated 


LIBERAL USE OF BUSDUCT and high-quality switchgear in this small industrial 
plant provides ample flexibility and capacity for future as well as existing load 
requirements, insuring continuity of electrical service and maintenance of production 


schedules 
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DUE TO FLEXIBILITY of distribution system in this machine shop, operations have 
never been interrupted although rearrangement of equipment has been frequent. 


and machines are idle. If all other 
for maintenance funds are 
being ignored or are being “tabled 
for future consideration,” the 
sobering picture of production 
halted, while overhead costs con- 
tinue, is indeed a persuasive argu- 
ment in favor of preserving electri- 
cal continuity. 

In discussing long-range plans 
for small industrial electrical sys- 
tems, two questions should be an- 
swered. First, how large is a small 
plant, and what items should be 
included in the plan? 

In this discussion, let us define 
a small plant as one having (1) 
three or fewer maintenance elec- 
tricians, and (2) not having a dis- 
tribution system operating at pri- 
mary voltage level. 

And, in considering long-range 
plans, let us take into consideration 
such items as (1) capacity and flex- 
ibility, (2) voltage levels, 3) 
grounding of neutrals, (4) 
vs breakers, and (5) 


pleas 


fuses 


switchgear. 


Capacity and Voltage 


Making process changes, adding 
extra machines or additional motors 
are becoming so commonplace today 
that their cumulative contributions 
to system overload is often over- 
looked, or, at best, ear-marked for 
further study at a more-convenient 
future time. 

Large load 


such as 


increments 
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major relighting programs or in- 
stallations of electric heating proc 
are readily recognized as 
load-growth increments, yet all too 
frequently the gradual summation 
of small additions remains un- 
heeded, “apparently” requiring only 
additional branch circuiting and 
connections. 

Keeping industrial electrical sys- 
tems safely ahead of load require- 
ments therefore calls for routine 
recording of all load changes as 
they occur. These changes can be 
obtained from routine work orders, 
and their effect upon feeders, 
switchgear and transformers should 
then be closely estimated. In fact, 
if these up-to-date conditions are 
noted on an always-visible wall- 
mounted wiring diagram for the 
information of all responsible per- 
sonnel, remedial action can be 
anticipated and scheduled before 
conditions become critical. 

Hand-in-hand with capacity goes 
thinking concerning flexibility. 
And, especially in plants where 
changes in production routines call 
for frequent shifting of equipment 
and loads, provision for such addi- 
tions and transfers should be pro- 
vided for through the existence of 
plug-in busduct, load centers or 
other types of readily-connected dis- 
tribution mediums. 

When considering major altera- 
tions or load additions, it also 
good time to review existing 


esses, 


is a 


and 


desired voltage levels, remember- 
ing that higher distribution volt- 
ages will effect savings due to re- 
ductions in sizes of cables, switches, 
starters and conduit. 

For most small plants, 480-volt 
distribution is quite satisfactory; 
so, except in very damp locations, 
we do not recommend the use of 
240-volt systems. When a higher 
voltage level seems advisable, we 
recommend 4160 rather than 2400, 
inasmuch as actual maximum volt- 
age-to-ground on 4160-volt systems 
is no greater than for 2400 volts, 
and, under fault conditions, it is 
less. For 4160-volt systems, 5-kv 
switchgear and non-shielded cables 
may be used, neither requiring spe- 
cial skills either for installation or 
maintenance. In some instances, of 
course, 2400-volt systems are pre- 
scribed due to the existence of spe- 
cial loads such as 2400-volt motors 
or welders, but, except for these 
conditions, we advocate the higher 
level. 

For small plants, higher volt- 
ages such as 6900, 7200, 16,500, etc., 
should be used only if they are the 
only levels available, or if connected 
loads are up in the order of 7,000 
hp or more. These voltages do re- 
quire special attention, both during 
installation and in maintaining the 
systems. It is also essential to keep 
insulators thoroughly cleaned, oil 
checked frequently for acidity and 
dielectric strength, and all equip- 
ment regularly cleaned and checked 
against manufacturer-recommended 
operation characteristics. 

Manufacturers’ recommendations 
are most important, for they know 
their equipment better than anyone 
else. And, since they obviously do 
not want anyone to have trouble 
with their equipment, they will 
gladly furnish information concern- 
ing proper application, installation 
and maintenance. 

To illustrate the importance of 
following instructions to the let- 
ter, we recently installed a 10,000- 
kva 164-kv service, using shielded 
rubber cables. Shortly afterwards, 
the customer wanted to add current 
transformers in the system. Assum- 
ing that the work involved was the 
same as for a 480-volt system, the 
plant maintenance crew cut the 
feeders ahead of the stress cones, 
instailed the CTs, re-energized the 
system—and promptly had an ex- 
plosion causing approximately 
$5,000 of damage. Then and only 
then, we were called upon for serv- 
ice. And, in making the repairs, we 
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followed the standard set of instruc- 
tions put out by the cable manufac- 
turer, which we obtained for the 
price of a phone call. The point of 
this illustration is: find out the cor- 
rect way of doing a thing before 
you do it. And, if you have doubts 
about your own abilities, don’t hesi- 
tate to call upon recognized authori- 
ties. 


Controversial Questions 


Two recurrent questions concern- 
ing distribution in smal] 
plants are: Should we ground our 
neutral, and should we use fuses or 
breakers? 


Systems 


Both of these questions are con- 
troversial, so our recommendations 
do not reflect universal unanimity 
of opinion. 
sidering a 


However, when con- 
480-volt system, you 
either have a neutral or can create 
one, and we definitely prescribe us- 
ing this feature. 

The primary reason for so doing 
is safety to personnel, for one of 
the most common hazards in work- 
ing on an system is to 
encounter “hot” equipment caused 
by a live conductor wearing through 
its insulation and then coming in 
contact with the metal enclosure. 
With a grounded neutral, this con- 
dition would clear itself by opening 
the fuse or breaker. And, in addi- 
tion to this, the added 
safety value of having a maximum 
of 277 volts to ground, rather than 
180. 

During conditions of fault, volt- 
age values on ungrounded systems 
can rise to times normal, 
damaging motor insulation and 
creating a potential weakness which 
may result in motor  burn-outs 
months after the original fault has 
been repaired. 

Then, of course, there is a bonus 
feature related to a 480/277-volt 
system, since fluorescent and mer- 
cury-vapor lighting systems can be 
utilized with considerable 
omies. 

The question of fuses vs.breakers 
is another controversial one, for 
personal experience with both types 
of devices varies widely. In our own 
experience we have found that, sur- 
prisingly, the greatest number of 
fuse and switch failures occur at 
the relatively low voltage level of 
240, when amperage values are cor- 
respondingly high. 

However in many espe- 
cially in small-motor circuits, using 
fuses in 240- and 480-volt systems 


electrical 


there is 


several 


econ- 


cases, 


has the plus-values of economy, 
greater flexibility and faster opera- 
tion than breakers. 

In considering load-carrying rat- 
ings, we have good reason to believe 
that breakers have higher values in 
supposedly identical classes, a case- 
in-point being an installation in one 
of our customer’s premises where 
a 600-amp breaker fed into a bus- 
duct serving four small machines 
plus an extrusion press having a 
600-amp main switch. The customer 
reported that the switch ran hot 
constantly and the 600-amp fuses 
had blown repeatedly, although the 
main breaker had never tripped or 
become warm. 

It is our conclusion that 
breakers are less susceptible to fail- 
ure from moisture, dust and 
dents, while another advantage is 
the fact that, when they do open, 
they do so in all legs simultaneously. 

At higher utilization levels of 
voltage, each application should 
be studied as an individual prob- 
lem, remembering that breakers 
have advantages of reclosing speed, 
and they will not cause single-phas- 
ing. They are, however, more ex- 
pensive. On the other hand, fuses 
clear faults faster and have higher 
interrupting capacities. 

In considering these problems, 
your serving utility-company engi- 
neers can be of considerable help, 
for they know what IC you require 
to interrupt their primary power 
characteristics (and also they prove 
most cooperative in helping pro- 


also 


To- 


MOTOR CONTROL CENTER in new plant 
reflects competent workmanship, although 
any future changes or additions would 
be difficult due to lack of spare capac- 
ity or available space at this location. 


mote the  previously-mentioned 
“mental climate’’). 


Selecting Switchgear 


In considering what type of 
switchgear to use, we have found 
that in the long run it almost always 
pays to use convertible switch- 
boards rather than  switch-and- 
gutter boards. For approximately 
20% added cost, the switchboard 
will provide greater flexibility and 
reliability. 

Location of switchboards likewise 
is important, for they should be in 
clean, dry environs. If that type of 
location is not available, it either 
should be created, or equipment 
should be specified having enclo- 
sures designed to meet the atmos- 
pheric conditions that do exist. 

Along with switchgear, one 
should consider the use of bus-duct, 
which admittedly may boost initial 
costs by 50% but will provide the 
advantages of far-greater flexibility 
and capacity. Remember that a bus- 
duct system is actually a combina- 
tion distribution system and switch- 
board and, after “selling” the first 
installation to management, you will 
find that subsequent installations 
will be approved automatically. 

Another subject to consider at 
this point is instrumentation. For 
example, it is generally good prac- 
tice to install an ammeter in the 
main line, for this can save consid- 
erable money by accurately indicat- 
ing true load conditions, and it will 
also prove of value when seeking ap- 
provals from inspectors. And, if 
your system is not grounded, you 
should have a set of ground lamps. 

For example, if 600-volt cable is 
being used, the extra investment in 
Type RHRW will buy far greater 
value than that provided by TW and 
it will keep feeder problems to a 
minimum. For higher voltages, we 
recommend rubber or synthetic in- 
sulations, depending upon existing 
conditions. 

In conclusion, a word of caution 
concerning used equipment should 
be added. But, regardless of 
whether your system consists of 
new or old components, remember 
that it is to your advantage as a 
maintenance man to constantly up- 
grade your system, adding only 
strong links to the chain, for only 
in that way can you achieve your 
long-range objective of minimizing 
worry, eliminating shut-downs, 
maintaining flexibility and keeping 
ahead of load requirements. 
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SERVICE ENTRANCE equipment, includ 
ing metering facilities, 400-amp main 
switch plus four 100-amp and two 30 
amp feeder breakers related to local con 


trol panels, is located in concrete-block 
POSTLIGHT in left foreground is controlled by photocell; garage doors at right are recess 


operated by radio; all lighting is switched by low-voltage relays 


SAN DIEGO 
Gold Medallion Home 


All-electric home of Norman Ferguson, president, California Electric Works, 


adjacent to motorized garage 
doors 


features advanced practice in heating, lighting, communication and controls. 





GLASS WALLS of living-and dining-room are shielded against LIVING ROOM lighting consists of illuminated valances, down 
direct sunlight by wide overhanging eaves containing serie lights above ornamental stone fireplace, hanging fixtures ir 


| jr ‘ | elite) c Sill j 
f square lensed rec lownlights for night-time use. Sills one corner, plus table lamps functionally placed alongsid 


beneath gia level are al equipped with weatherproof several chairs in this attractive setting. Eave-recessed dowr 


lights are placed directly outside f two gla wall area 


TWO-FACED FIREPLACE sepoarat living room from dining OVAL ARRANGEMENT of recessed downlights in dining are 
i where Inn r ivered downlights in three colors can is alternately lamped with pink snd blue bulbs 
be dimmer-reguiated ft permit variance of patterns and in 


j 


lor separately ntroiied by at transformer dimmer 


r dining arrangement light projects white light t 


ay, 
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ibletor 
“= 
nl 





MAIN KITCHEN has complete array of electric wall ovens 
built-in grille and appliance center, refrigerator and freezer 
food disposal 


alance and downlighting, heating and ventilation provi 


unit msnmwasner intercom and radi 


eve f home simplifie 
utdoor pati Separate 


erve appliance nd 


BEDROOMS FOR CHILDREN are generally illuminated by 
fluorescent cove treatments, ornamental hanging luminaire 
plus local lighting for desk Note upward lighting component 


rect towar helf above study table, also intercom speaker. 


ie | 
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B.. s 
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ELECTRIC HEATING circuits related to 
plus resistance 
cables carried in ceilings of other rooms 
ind in slab of patio terrace, are controlled 

individual branch circuit break 

separate 100-amp 220-volt panel 
evel kitchen adjacent to 


baseboards in bathroom 


located in lower 


recreation r m 
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WALL RECESS located above twin-bed headboards in master 
om contains full-width wiring strip for plug-in connec- 
clocks, radio, bedlights, etc.; master-control low- volt- 

tation related to key lighting both inside and outside the 
intercom speaker; telephone jack and local 24-volt 

relay control panel for lighting and switched receptacles 


within the room itself 








LIGHTING PLAN in recreation area includes valance with ad- 
justable faceplates, swivelling eye-ball floodlights over a wall 
kcase, plus several varieties of recessed and semi-recessed 


d and louvered ceiling units 


PATIO TERRACE is radiantly heated by resistance cables in the slab. 
Illumination is provided by suspended plastic luminous globes placed above 
doors and outdoor stairs, ornamental garden lighting for adjacent plant 
and flower beds, perforated-canopy surface-mounted and frosted-lens re- 
cessed fixtures mounted beneath overhanging 2-level eaves of home. 
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How an Ohio contractor developed a Job Con- 


trol System that records each job’s operation— 


from the initial inquiry to final payment and 


filing. 


By Esther P. Hedrick, Co-owner, 


Hedrick Electric Co. 


FIG. 1—Job order sheets list the customer’s name, addre 
und telephone number, plus a brief description of the work 
to be accomplished. Note write-in order number in the upper 


right-hand corner of the form 


ANY of today’s 

articles and statistic | 

that one of the prime reasons a 
1umber of our country’s smaller 
firms do not profit in business is 
because operators of these firms do 
not appreciate, or keep, adequate 
records. If this criticism is just, 
and I believe that it is, then we, 
who make up this great number of 
small businesses, need to know how 
to keep the necessary records. We 
must also realize how and why 
these records can be of value to us. 

There are of course, many differ- 
ent kinds of records; each deserves 
its own thorough study and atten- 
tion. In this article we shall discuss 
only an adequate system of Job 
Record Keeping. This is perhaps 
the most neglected area in record 
keeping systems; ironically, to 
small firms, and particularly to 
small contracting firms, this is one 
of the most important areas. 

Here in our office at Hedrick Elec- 
tric Company we have found that 
the keeping of adequate and com- 
plete job records is one of our best 
investments. Aside from the fact 


that regular record keeping makes’ sheets are numbered consecutively, 
all mandatory reports Federal, starting with the number 0001 at 
State and Local) much easier to the beginning of each year. Every 
compile at the time they are due job during the year is then num- 
the keeping of good job records bered in the order it is received. 
keeps us supplied with an abund- Requests for quotations, as well as 
ance of information from which we job check outs, are written up as 
can quickly determine the follow- job orders. In this way we account 
ing: for every order or request that is 
1) How successful our past per- _ received. 
formance on jobs has been. Job Record Cards (Fig. 2): Ours 
2) How to properly evaluate are approximately 6 by 9 ins. We 
jobs to make successful bids. use these cards to record the cus- 
(3) How to base reasonable ad- tomer’s name, address, job location, 
vance estimates on future sales. material listings, amounts of labor, 
1) Whether our inventory isin permit and inspection fees, and 
order. any other data pertinent to the job. 
5) Which employees are the On some of our larger jobs it is 
most productive. often necessary to use more than 
(6) Whether our job costs as a one card. When this happens, we 
whole are in line. number the cards and use a final 
(7) What kind of jobs are the summary card to combine the labor 
most profitable. and material totals. 
(8) Whether we are increasing Aluminum Clip Boards: Each 
our customer following. workman and supervisor is fur- 
Job Order Sheets (Fig. 1): The nished with one of these boards that 
forms we use have 50 sets of order hold tablets of white ruled writing 
sheets to a book. Each set consists paper. Our workmen use the tablets 
of a white original with duplicate to list their time, material used, and 
sheets in yellow and tissue. The the location of the job. We have 
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present a complete picture of every 


ne customer 
ist material 


and jot 


found that ordinary writing paper 
works bette yy our workmen’s 
daily report than any of the 
printed forms we have investigated. 
Individual Weekly Time Books 
3 For each workman and 
or we keep a weekly time 
k. At the beginning of each day 
we copy from each man’s daily work 
sheet the time recorded for the day 
previous. The time books are for 
our official office records, and our 
men never make their own entries 
or take them out on the job. 
Filing Cabinet Drawers for 6- 
in. by 9-in. Job Cards: Our cabinet 
drawers are separated into sections 
labeled as follows: (Sec. 1) Active 
Job Orders; (Sec. 2) Bids Open; 
(Sec. 3) Completed Job Orders with 
invoices. Paid Invoices are kept 
in a separate set of file drawers. 
For general bookkeeping, that is 
sales and veceipts, we use the Ideal 
System General Business and Tax 
Records. The system has proven 
highly successful for our operation, 
although there are many other ex- 
cellent bookkeeping sets available. 
In order to keep special records, we 


loc 


Srare Tax 


Feveray, Tax 
Ps - 
Permit 
TOTAL 
~~ Bare 
Dare PAto 


ide of the card contains additional space for material listings. 
name, address, etc., On very large jobs when more than one card is required, each 
used, the amount of {ditional card is numbered and a final summary card used 
itior The opposit for material and labor totals 
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FIG. 3—Weekly time books are kept in the office on every workman and supervisor. 
Manhours are posted to the time books from individual daily work sheets turned in 


} 


by the electricians at the end of every work day 


order extra pages for our journal tion I can tell in seconds whether 
that have eight blank columns. job calls are coming in on an aver- 
Using these blank column sheets, we age basis for any particular month. 
set up additional records concern- (Sec. 2., Fig. 5): In this section we 
ing jobs that are of great value to keep a daily listing, plus a cumu- 
us. We place a quantity of these lative total of jobs billed. This 
sheets in the front of the journal enables us to make a quick check on 
and divide them into three sections. our total sales to date at any given 
(Sec. 1., Fig. 4): This section con- time. (See 3., Fig. 6): This last sec- 
sists of a numerical listing of all tion contains a daily listing of pay- 
jobs in the order they are received. ments received, plus a cumulative 
By taking a quick check of this sec- total for the year to date. 
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Personally, 


doing repetitious 
feel that 
contractor who knows simple grad 


work. an\ 


school arithmetic can perf: od 
job record keeping. It is the setting 
up of ol 
lowing them each day that does the 


trick. 


rm g 


regular procedure s and fol 


Writing Up the Job Order 


When taking a job order we make 
it a point to get the following in- 
formation recorded on our job order 
sheet. (Fig. 1 Name, address 
and telephone number of the person 
authorizing the Name, 


number of 


ad- 
per 
premises 


If b b 
dress and telephone 


son who 


occupies the 


where the work is to be accom- 


plished (excluding new buildings 
Description of the work to be 


The 


necessary to let the 


installed. d arrangements 
workman into 
| building, who to see, owner, 
janitor, etc: 
day 
work is to be 
the blank forms that w 
for this purpose are mors 
o our liking than any of the printed 
rms available. (Although, we ars 
detailed 
form which we may have printed in 
quantity after 
certain it will meet all our require- 
ments. 

After the order is written up on 


oct ipant, or 
the month, 


the 


plus 


week, and time 


started So 
Tar 
ise 
presently working on a 


we are absolutely 


the job sheet, we remove the white 
and yellow copies from the order 
bock, them together 


staple and 
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received, f 


place them on 


Then we 


our supervisor’s desk 


immediately write up a 


corresponding job record card (Fig. 
Zz the 


2 copying exactly 
contained on 


same in 
the job 


order sheet. Our bookkeeping desk 


formation 


no more of the job order sheet 


IoD iS 


ompleted and 


is returned to 


our desk 


ready to “bill.” 


Our workmen may all at the 

they 
jobs. As 
they meet at our shop in the morn 


ing, 


work 
same location on one day or 


may be sent on separate 


our them 
that 
writing 
particular ele 
sheets. The 
clipped to the board in 
order the 


supervisor hands 


their aluminum clip boards 
contain tablets of 
paper, plus each 


trician’s 


lined 
iob order 
sheets are 


the exact iobs are to be 
taken care of. 


Finally, just before 
man | : 


for his 
job or jobs he puts his name and the 
date on the top line of the top sheet 
of his tablet. During the 
day the men keep their own record 
of time, descriptions of the work 
accomplished, plus listings of the 
materials used. At the end of the 
day, our supervisor looks over each 
man’s dail; sheet. If 
satisfied he 


each leaves assigned 


writing 


he is 


(or 


report 
with it tears it 
out of the tablet and places 
all of them in a work basket on our 
bookkeeping desk. 

We start our day’s routine at job 
record keeping by copying the elec- 
tricians’ time for the day previous 
(recorded on their daily work 
our weekly time books. 


them 


sheets) in 
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(Fig. 3) We begin with the super- 
visor’s time book, then the books of 
the other men in alphabetical order 
according to their last name. The 
time books are handled in the same 
order each time they are worked on, 
whether it be for job records or pay- 
roll. Now that we 
this procedure, we 
operation. Again taking the super- 
visor’s time book first, we look 
through Section 1 of the 6-in. by 
9-in. card file (active job orders) 
and pull from this section all job 
cards called for by the recent en- 
tries in the time books. After we 
write in the date of the month, 
man’s time is 
ecard directly 
initials under the proper day of the 
week. As we enter each item, we 
make a check mark by that partic- 
ular entry in the time book. This 
shows that the time been 
entered on the job card. When we 
have all the time entered on the 
proper cards we file the time books 
(still in alphabetical order) and 
they are ready for use the next time 
we need them. 

Now we are ready to work on the 
daily report sheets; as we enter the 
men’s reports of work accomplished 
and material used on the proper job 
card we cross each item off of the 
corresponding report If we 
do not completely understand an 
hold it until the elec- 
trician responsible checks in at the 
end of the day and then clear it 
with him. When all the items on 
each man’s report sheet are trans- 
ferred to the corresponding job 
cards and all items scratched off 
the report sheets, the sheets may be 
an inactive file. 
to take all the 
marked ready to 
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FIG. 5 
total of jobs billed. 
job ecards. This is extremely 
if both items are arranged numeri- 
cally first. Another good reason for 
having the cards stacked in order 
numerically at this time is because 
we are getting ready to figure the 
cost and selling prices of the jobs 
ready to be billed. And, if we have 
the arranged in numerical 
order we are sure of billing the 
jobs first. We find figuring 
the price of a job while it is still 
fresh in our mind is very important. 

The daily office routine, as I have 
just described it, (up to this point) 
does not take any of our office staff 
over half-an-hour on any average 
day. It is amazing what we have 
learned from the half-hour spent 
daily on this portion of our record 
keeping. Of course, the time spent 
on pricing out the various jobs will 
vary depending on whether the job 
is large or small. Therefore, we can- 
not estimate this time to advantage. 

In the latter part of the morn- 
ing, when we have most of the job 
eards priced out, Mr. Hedrick re- 


easy 


jobs 


oldest 


~views each job and is quick to notice 


those which seem out of line in price 


NAME 


ADDRESS ee ee 


FOLIO ¥ 


¥5 €. Ccattes) OF7TA 
JF? port Ht OFT 
94! dirkiy, Lee. 0990 


4 


plus identifying 


Section 2 extra journal sheets contain a daily 


Broadjeigh 


job data, For customers on a ‘one time”’ 


Se A A RES 5 A TES 


listing, plus a cumulative 


or amount of hours consumed. I 
should point out here that we will 
have added into each job summary 
in the lower right hand corner of 
the job record card, sales tax on 
materials, plus permit and inspec- 
tion fees. 

After we have typed up invoices 
for jobs ok’d by Mr. Hedrick for 
billing, we clean up any miscellane- 
ous items and begin working on the 
pricing of the held-over job cards. 
We have found that we can do bet- 
ter thinking on the pricing of in- 
volved jobs when our mind is free 
from the pressure of other details. 

The stack of numerically ar- 
ranged job cards, for which we have 
just typed invoices, are placed to 
the side of our “Red Book” (which 
we call our bookkeeping set). We 
then enter the amounts of the in- 
voices in section 1 and 2 of the spe- 
cial sections, which we have made 
up for our own use and which are 
illustrated as Figs. 4, 5 and 6. Next 
we enter the amount and identify- 
ing job data on the customer page 
in our looseleaf ledger, (Fig. 7). 

(Continued on page 205) 
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Coordinated Lif 


raises 64-ft-long pre-assembled lighting run into mounting position as 


single unit. Method was used by Oakland, Calif., contractors Schwartz and 


Lindheim during market electrification. 


HAT a job doesn’t have to be 

large in order to “justify” the 

development of time-saving tech- 
niques is a premise that can be ef- 
fectively illustrated by considering 
a small market lighting installation 
in Richmond, Calif. Handled by con- 
tractors Bob Schwartz and Steve 
Lindheim of Oakland, the Town 
Market required just eight rows of 
lighting units, each row consisting 
of eight 2-lamp 8-ft slimline fix- 
tures. These are suspended beneath 
a white-painted ceiling and, since 
fixtures are liberally slotted to per- 
mit sizable components of light to 
pass upwards, ceiling-fixture bright- 


o 


~ <4 . 
Nadie 4 ° 
SS ‘ 
— 
~ 
~S 


~ > 


ness contrasts are minimal and this 
relatively inexpensive unshielded 
installation is proving completely 
satisfactory for its purpose. 

As indicated by the series of ac- 
companying photographs, this in- 
stallation was pre-assembled at floor 
level, even to the insertion of lamps; 
then complete rows of fixtures were 
raised into position as 64-ft-long 
units. 

In step-by-step detail, fixtures 
were first uncrated from shipping 
cartons, checked for condition, then 
stacked upon these cartons in 
groups of eight for convenient sub- 
sequent assembly and to keep them 


off the floor, thereby preventing pos- 
sible scuffing or marring of enamel 
finish. 

Each group of fixtures was then 
positioned end-to-end and _ bolted 
into a continuous run, intersection 
points being temporarily blocked 
up by short sections of 2-by-4s for 
this operation. Wiring connections 
were completed, except for 
making final end-connections to re- 
lated conduit runs from the control 
panel. These final wiring connec- 
tions were the only ones made after 
fixture runs were in their elevated 
position, and this detail was minor 
inasmuch as branch circuits had by 


also 


CONTINUOUS CHANNEL (foreground), with brackets for 
connecting rod hangers, was attached along upper centerline 
of ballast-containing chassis as additional stiffening agent. 
Rods were then added and folded down along top of fixtures 
before hoist operation, and lamps were likewise inserted while 
assembly was still at floor level. 


EIGHT 2-LAMP SLIMLINE FIXTURES are grouped prior t 
connection as a single continuous unit, with cartons or wood 
blocks placed beneath units to prevent possible marring of 
enamel finish. Wiring of complete unit was effected at floor 
level with exception of final connection to branch circuit at 
tar end 
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that time been installed on an end- 
wall of the market for that purpose. 

When fixtures assembled 
thus, each run was additionally 
stiffened by installation of a con- 
tinuous channel along the top center 
of the fixture And, at 
points above the center of each fix- 
ture, a swivel clamp was secured 
to the channel for the attachment 
of a rod hanger. 

These rods were also pre-secured 
to the clamps, then were folded flat 
along the top of the fixtures so that, 
vhen the unit was finally raised to 
the desired height, it was a fast op- 
eration to swing rods upwards into 


were 


chassis. 


‘ 


vertical positions and to attach them 
to beam roof purlins. Attachment 
of rod-eyes was by means of 
through-bolts, corresponding holes 
in purlins being accurately spotted 
after fixture runs had been leveled, 
then quickly effected with a portable 
electric drill. These final connecting 
and drilling operations were per- 
formed from atop a lightweight 
aluminum scaffold. 

As indicated, the raising of the 
64-ft runs was accomplished by tem- 
porarily attaching pulley sheaves 
to main roof beams, then securing 
the hooks of the related block-and- 
tackle rigs to the fixture run. 


a 


FIVE BLOCK-AND-TACKLE RIGS were 
spaced along the 64-ft fixture assembly 
in order to raise it into mounting position 
with minimum bending, strain or distor- 
tion. With five men coordinating their 
pulling efforts, this installation method 
proved completely satisfactory. Eight such 
runs were installed on this job. 


Since five such pulley points were 
available, spans between adjacent 
suspension points were not exces- 
sive and, with a man stationed at 
each pulling rope, the units were 
raised into place without undue 
bending, strain or distortion. 

By pre-assembling the units at 
floor level, workers had unrestricted 
freedom of movement with com- 
plete safety. Time spent atop the 
scaffold was minimized and this, in 
turn, boosted safety still further. 
It also eliminated the necessity of 
raising components as_ separate 
items, and for providing space for 
tools and fittings on the platform. 


SLOTTED CONSTRUCTION OF FIXTURES permits upward 
lighting component to illuminate ceiling, thereby minimizing 
brightness ratio between lamps, reflective surfaces and white- 
painted ceiling. Although installation was relatively modest 
in scope, use of pre-assembly techniques and floor-based 
operations contributed noticeable plus-values. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


WORK ATOP MOBILE SCAFFOLD was minimized by pre- 
assembly approach, with elevated routines consisting only of 
boring holes in timber purlins with electric drill, inserting bolts 
through hanger eyes and these holes, spinning holding nuts 
into place and completing end-of-run electrical connection to 
pre-installed conduit risers on end wall of market. 
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PART II 





Bidding Doesn't Have 
To Be Guesswork 


Basic bookkeeping system records provide information which may mean 
the difference between bidding and not bidding, success and failure. 


N THE event that an already-es- 

tablished contracting company 

decides to change its basic sys- 
tem of bookkeeping, these proposed 
changes should be considered thor- 
oughly before putting them 
effect. This means that: 

1. Exact procedures to be fol- 
lowed for handling sales, produc- 
tion, purchasing, accounting and es- 
timating should be pre-determined 
in detail. 

2. A logical flow of information 
should be planned in order to auto 
matically schedule and trigger nec- 
essary actions in their correct se- 
quence, 

3. Types of paperwork and layout 
of forms should be 
so that essential 
be recorded 


into 


decided 
information will 
accurately and com- 
pletely, and that persons responsi- 
ble for further actions will be auto- 
matically prompted. 

Then, after establishing such 
procedures, they should be adhered 
to consistently. 


upon 


The Transitional Period 


The period of transition from an 
old to a new system is a 
vulnerability to 


period of 
for nor- 
mal resistance to change may be a 


sabotage, 


subconscious deterrent to complete 
acceptance by key For 
that reason, vigilance is 
recommended. 

After working out all details re- 
lated to a new system of bookkeep- 
ing and obtaining necessary new 
forms, a date of transition should 
be established. After that date, all 
should remain un- 
der the old system until completed 
or until they may be temporarily 
interrupted and invoiced. All new 


personnel. 
constant 


jobs in progress 
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By Rowan C. Brooks, 


President, Rapid Electric Service 
Professional Estimating), Glendale, Calif 


work started after the date of tran- 
sition, however, should be handled 
completely on the new system. 

Since it is acknowledged that one 
“can lose sight of the forest by be- 
ing too close to the trees,” a long- 
established firm often can profit by 
the services of an outside consultant 
who can dispassionately review and 
analyze methods already in 
then can design and implement com- 
pletely new methods without facing 
the spectre of precedence. 

Selection of forms to be used re- 
quires 


use, 


considerable care, for al- 
though many stock forms are avail- 
able on the general market, only a 


few completely meet the require 


ESTIMATING DEVICES, such as the man- 
ually-operated Dial-A-Price drum-type 
here provide rapid, reli 
Rela 


modest in 


unit pictured, 
able checks on manual accuracy 
tively simple in design and 
st, thi 


cate unit prices 


device can be rotated to in- 
related to a wide range 
f items or quantities of materials used 


in electrical work 


ments of an electrical contracting 
organization. 

In considering this detail it 
should be remembered that a form 
should be easy to use and under- 
stand; there must be room for all 
information required, but informa- 
tion not directly related to cost an- 
alysis should be omitted, and time 
required to make necessary entries 
should not be Yet the 
importance of work reports, pro- 
posals, contracts, orders for extra 
work and so forth should not be 
minimized, for any or all of these 
forms could be decisive arguments 
in settling disputes or supporting 
claims for subsequent payments. 

Forms to be filled out in the field, 
of course, should be printed on card 
stock for durability, and writing 
should be held to the minimum con 
sistent with completeness and clar 
ity of data. 
sible for 


excessive. 


But employees respon- 
filling out forms should 
be impressed with their importance, 
for the finest workmanship will not 
keep a contractor in business if in 
complete records result in omitting 
the billing of customers for legit 
imate charges. 

During one of our former “reces- 
the author had the dubious 
“honor” of working with a firm 
which, due to the failure of electri- 
cians to completely record materials 
being used, had to absorb a $15,000 
While not catastrophic when 
considered by itself, this loss was 
“the straw that broke the camel’s 
back,” contributing to failure of the 
business and loss of jobs for em- 
ployees. This another 
where no forms were used in the 
field and where the owner, relying 
on memory, forgot many “minor” 
items related to true overhead. 


sions,” 


loss. 


was case 
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tion could have been improved. In 
larger firms it also serves as a guide 
for take-off men by calling to their 
attention specific items noted by the 
individual who made the initial 
survey. 


Sion 
Soegt 
Fietse 

Finteres 


Repair 


pore DEC 1S 1958 
tor addres I/ZSS ALISO ST. oa 
ciy LOS ANGELES rhone CA Y-SO78 


Customer 


Sa : JobNe. rs! £4 


Seld te Aeme. MFG Ce. 


Address 


To Bid or Not to Bid 


The information which the sur- 
veying individual should have when 
00] Ws considering a job is amazing in its 
gs" as scope. For, to act with intelligence, 
SO |. : ba he should first be able to answer 

‘oO 
es | 











such questions as: 

. How many man-days of super- 
visory labor do we have available 
during the period that this job can 
normally be expected to be in 
progress? 

2. What is the availability of 
journeyman labor during this pe- 
riod? 

3. What other requirements dur- 
ing this period will be demanded by 


A 











| 72 | 
| 





| contracts now-on-hand or expected, 


ae ee 
“WORKS premirs3 





Ban G) AWC V/CUK8 


and what will our “call work” be? 

4. Considering all work now in 
process or expected, how much capi- 
tal is available for this project? 

5. What has been our average 
profit from this type of work, and 
from this particular customer? 

6. What are the requirements for 
tools and equipment during this pe- 
riod and how will the requirements 
of this job affect them? 

Will we have to purchase tools 
and eauipment surplus to our nor- 
mal needs? 

7. What is the normal progress 
rate of this type of job, and what 
is this customer’s normal progress 
rate? 

8. What, if any, will be the effect 
of the work load from this job on 
our general office operation when 
all other jobs for the period are 
considered ? 

9. How good is the customer’s 
credit, and how promptly can we ex- 
pect payment? 
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Truck No. AT mileage 


Description 
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“Tod Visti: Wert Reps ' 
SIMPLE WORK SHEETS can be devised for listing all materials used on a job, 
all labor units, trucking mileage, fees for permits and so on. Nothing should be 
left to memory, for good workmanship cannot keep a contractor solvent if incom- 
plete itemizing results in the omission of legitimate charges to the customer 

















Good tools in themselves do not 


assure good work, yet it follows that 


will 
tools 


a competent electrician do a 
better job with good than 
without them. In like manner, 
of forms will not insure success 
in administering a business, yet 
use of proper forms can well mean 
the difference between profit and 
involuntary donations of services 
to customers. Occasionally we hear 
a small contractor comment that 
his organization isn’t large enough 
to support a superstructure of com- 
petent management, yet even the 
smallest firm can improve its effi- 


use 
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ciency by properly processing avail- 
able data. 

A point mentioned in Part I of 
this discussion referred to the 
preparation of preliminary job sur- 
veys. This is an exceedingly im- 
portant step, since these surveys 
provide the only accurate source of 
determining what scope of work 
(which we are now rejecting), is 
actually available to us. These sur- 
veys also furnish a record of why 
each job was either bid or declined. 
And, on jobs which were bid, it 
provides a guide that indicates 
where procedures in bid-prepara- 


10. How will any “ 
ments” 
picture? 

Many contractors have found 
themselves in real trouble because 
they believed they knew the answers 
to these questions, then found that 
they were wrong. In many cases 
these contractors would blame the 
nature of the business, but proper 
use of information which they 
could have had would have pre- 
vented the error. 

Final decision of whether or not 
to bid requires more than superficial 
knowledge of mechanical and gen- 


suspended pay- 
affect our overall financial 
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eral economic factors. Particularly, 
it requires judgment and courage 
to say no to a prospective customer 
who has a job just a little too big 
in scope or a little too low in mar- 
gin. Such judgment and courage 
can exist only when it is backed by 

knowledge, 
the 


plus con- 
that 


considerable 
fidence in accuracy of 
knowledge. 

Having once decided to bid, an- 
other group of 
And, before a final price can be de- 
termined, it is 
tain 1) the 
2) cost of other 
involved directly with the 
job, (4) cost of overhead, (5) guar 


questions arise. 
necessary to 
cost of 
labor, (3) 


ascer- 
materials, 
exX- 


penses 


antee cost, (6) interest on capital, 
7) probable error in estimate, (8) 
profit necessary, and (9) how much 
should be allowed for losses from 
bad debts. 

For the 
safest way to apportion overhead is 


average contractor, the 
to apply it to each gross cost on a 
percentage basis 


i) determine 


To get this figure 
total 
penses for a given period, (2 
dict total labor and material costs 
for the period, then (3) divide total 
overhead by total labor and mate- 
rials to arrive at a percentage. 

This percentage must be added to 
every bid as a definite expense item 
to determine the actual cost of per- 
forming that work. It also must be 
considered in establishing selling 
prices on all T-M work. In general, 
this percentage of mark-up for 
overhead varies from a low of 
around 25% to a high of over 50%. 

For most contractors, this figure 
should be recomputed every three 
months in order to compensate for 


overhead ex 
pre- 


errors in predicting sales. Three 
months is a good period because, 
during a 3-month 
generally will be a sufficient amount 
of preliminary, ro and finish 
work to reflect a proper balance in 


interval, there 


igh 


a company’s operations. 

Although overhead will remain 
fairly constant within certain fields 
of endeavor, it is important that all 
overhead items be included, such as 
owners’ rent, general 
advertising, insurance and the like. 
Some of these items might possibly 
be overlooked simply 
were not 


wages, taxes, 


because they 
actually pavable during 
the period being considered. 

Sales prediction is a different 
matter for, in this instance, we 
must literally estimate our expected 
If our estimate is too high 
we will not cover our overhead ex- 
And, if it is too low, the 


sales. 


penses. 


effect may be to raise overhead costs 
so high that may be driven 
Either means 
money. At any rate all for 
the period will be affected. Here 
again, we need accurate and com- 
plete information of the past to pre- 
dict the probable future. 


sales 


lower. way loss of 


sales 


Sales Projection 


A fairly reliable method of pro 
jecting sales is the 3-way method 
shown below. This makes three es- 
timates of then 


them. 


sales, 


averages 


} 


a) Average sales, by quar- 
ters, for the past 12 
months $ 

b) Average percentage of 
year's sales represen- 
ted by the quarter in 
question for the past 5 
years, times 4 

c) Estimate No. | of sales 
(for the quarter) (Mu 
tiply a times b 

d) Known work to be done 
in quarter $ 
Average call-work in 
this quarter for the past 
4 years $ 

f) Estimate of additional 
contract work to be 
done in the quarter $ 

g) Estimate No. 2 of sales 
{on a quarterly basis) 
(Add d, e and f) 

h) Average percentage- 
of-increase from year 
to-year for this quarter 
over past 4 years 

) Sales for same quarter 
last year $ 

j) Estimate No. 3 of sales 
(for the quarter) (Mul- 
tiply h times i and add 
to j) 

k) Final estimate of sales 


(Average of ¢, g and j) 


For the computation of average 
direct costs of these sales, take the 
averages for the preceding quarte) 
and for the same the 
preceding year. From this a valid 
overhead percentage for the 


quarter in 


period 
in question can be computed 
It is very seldom that one sees 

provision for guarantee in a bid, 
yet it is a real cost and can be ¢al- 
culated just as closely as the amount 
of materials. Guarantee represents 
a potential liability that can put a 
relatively firm out of 
provisions 


large busi- 


ness unless have been 


made to cover this expense. Proper 
administrative methods can give the 
contractor this answer. We feel 
that a provision for guarantee 
should be included in the cost of 
every job, and that a reserve be 
established as an insurance fund 


for this purpose. Even such a minor 
error as improperly connecting 
electrical controls can quickly elimi- 
nate the profit on $1000 of work, 
and a loose neutral in a large fluo- 
rescent lighting installation 
thousands of dollars in 
and materials. 


can 
cost labor 

Tool and equipment requirements 
are frequently overlooked. For jobs 
within the normal level of operation, 
this is a part of general overhead, 
but, during temporary periods of in 
volume, it becomes im 
that support the 
purchase or additional 
equipment that 
time. 


creased 
portant jobs 
lease of 


required just at 


Questions of Overhead 


Finding the cost of materials, la 
bor and other direct job expenses 
is the responsibility of the take-off 
man or estimator. These costs can 
be determined from a study of the 
job plans and specifications, plus a 
knowledge of labor factors existing 
Overhead, how 
ever, is a more complex problem 
We know that general accounting 
statements tabulate total overhead 

period, but each firn 
the best method for ap 
plying this information to its own 
estimating procedures, according to 
the specific nature of its own opera- 
tions and experiences. 

Profit (money left over after all 
expenses have been paid, including 
management wages and capital re 
turn) is the hardest of all items to 
compute. The time that a job will 
be in progress, the risks on the job, 
taxes on profit, the speed of pay- 
ment and many other vague factors 
enter into profit determination. The 
more accurate the data on which the 
figures are based, the smaller the 
profit need be, but no job should be 
quoted without an expected profit 

Most jobs will not affect overhead 
materially when considered’ by 
themselves. Yet unusually long or 
comparatively large jobs, or series 
of smaller jobs, always contain the 
possibility that the amount of work 
involved, added to that already re- 
quired by office personnel, will re- 
quire overtime work or additional 
help. When bidding this type of 
work, care must be taken to include 
such additional a job 


na particular firm. 


for a given 
must select 


expenses as 
cost. 

Capital return is also frequently 
ignored in making estimates. Each 
job involves an investment of 

(Continued on page 122) 
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~ Says: Dick Perry, Perry Electric Co., Flint, Michigan 


‘T’ve recommended Cutler-Hammer Unit 
Breakers to all my customers because it has 
been my experience C-H Unit Breakers work 
better and last longer. There have been others 

on the market which looked like Cutler-Hammer, 


but service-wise they just didn’t come up to 


Cutler-Hammer quality or dependability.” 


Thousands of Contractors use C-H Unit Breakers 


KNOW THE FACTS! 


You won’t lose profits on service complaints, you won’t have un- 
happy customers, if you buy circuit breakers on performance, not 
on claims. That’s what thousands of profit-minded contractors will 
tell you about C-H Unit Breakers. 

C-H breaker performance pays off the same way on large as well 
as small jobs. Prominent housing projects across America are C-H 
Unit Breaker equipped, to the satisfaction of builders, contractors 
and home owners. 

For customer satisfaction and full, steady profit, performance 
points to Cutler-Hammer as your choice in breakers, and 568 
Authorized Cutler-Hammer Distributors will agree with you on 
that choice! 


When you buy on performance, not on looks and claims, the difference 
between binoculars or circuit breakers is plain to see. Successful contractors, 
thousands of them, find that the performance of C-H Breakers amounts to 
an extra “edge”’ that insures customer satisfaction and betters their 

business, Get that edge for yourself . . . standardize on Cutler-Hammer. 

See your nearby Authorized Cutler-Hammer Distributor or write 

for the new selection guide, Handi-Log, Pub. EN100-R-241. 


There's a difference... Cutler-Hammer Inc., Milwaukee 1, Wisconsin. 


Are you missing it? 


mo COU TLE R-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Subsidiary: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . AUGUST, 1959 














‘ 
Ne . 


Us ce ween 


Be KRY cos 
. igh 


5 ¥ 
I wouldn’t be a good practice to bury any RR cable 
directly in the earth where mechanical damage 
might cause an outage. BUT, in practically all other 
situations involving voltages up to 5000 volts, con- 
tractors and engineers are finding this versatile 
power and lighting cable pays off in installation 
savings and trouble-free service. 

Protected by a Trioprene sheath, Triangle’s 
special neoprene compound, RR Cable is flexible, 


as oA 
>. ? 
- 


lightweight and tough. It has good aging and heat 
resisting properties, and is designed to give long- 
time trouble-free service. It’s easier to handle, 
splice and terminate than metallic sheathed cable. 
Its first cost is less, and it requires neither conduit 
nor ductwork under most conditions. In addition to 
direct burial, RR is also suitable for aerial and duct 
installations. 


Find out more about this versatile power cable. 
Write for a copy of the Triangle RR Cable folder. 


Buy right—buy from your distributor 


TRIANGLE CONDUIT & CABLE CO., INC. 


NEW BRUNSWICK, NEW JERSEY 


“pM Be eah® 
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Practical 


Niethods 





Innovations In Design 
Highlight Conventional 
School Lighting Plan 


LIGHTING 


Since most municipal school 
boards are restricted by tight build- 
ing budgets, they generally are 
receptive to good construction ideas 
and lighting plans carrying modest 


price tags. That certainly was the 
case when the Lincoln High School 
in Stockton, Calif., was erected last 
fall, for lighting recommendations 
provided for 50 footcandles of wide- 
area low-brightness illumination at 
a moderate cost, and civic authori- 
ties were quick to approve the 
design. 

Basically, the installation in- 
volved the use of 3- by 3-ft plastic 


SQUARE PANELS forming the suspended luminous ceiling are slightly patterned 
for interest and rigidity and are top-lighted by continuous rows of slimline lamps 
operating at 277 volts and dual-circuited to permit 2-level switching control. 
Connected load is 365-kva. 





Reflective insulation beneott 
2x8 rafters and on strips 
supporting acoustic tiles 


Heating and ventilating 
equipment located 
above suspended 


—— ceiling 





Windows 
shielded b 
wide overnar 
of roof 


i a ast 
“See details —— ie———— Plyscore on 2x6 


studs, 16° OC, 








Rubber bose~, 





Exterior wal 





Typical Cross Section Through Back-to-Back Classrooms 


} Rod hanger 
with threaded 
end and nut 





Details Showing Methods for Support of Plastic Panels 








CEILING SLOPES UPWARD neor window walls, giving illusion of greater height 
and permitting full-height glass areas. Wide overhang of roof eliminates shadows 
and glare from direct daylight. Suspension of luminous panels is by means of rod 
hangers, angles and special clips. 


panels having a simple indented 
pattern that promoted artistic in- 
terest as well as structural stabil- 
ity. Collectively, the panel areas 
added up to 90,000 sq ft, and they 
were top-lighted by continuous rows 
of white slimline lamps operating 
at 277 volts and wired to permit 
dual circuiting and 2-level switch 
control. 

This rather conventional plan, 
however, had the added features of 
several design innovations. For ex- 
ample, since classrooms were posi- 
tioned back-to-back with a sloping 
roof extending far out over ex- 
terior side walkways, the suspended 
ceilings were carried horizontally 
for about three-fifths the distance 
from inside walls to window lines; 
then they were sloped upwards to 
meet the slant of the roof which in 
these exterior sections were under- 
surfaced by acoustical tiling. This 
installation detail somewhat less- 
ened the extent of the luminous 
ceilings, yet it was felt that desks 
adjacent to window walls would 
have the advantage of reflected day- 
light; that the outer upsweep of 
ceilings would permit the use of 
full-height windows and create an 
illusion of greater overall ceiling 
height; and that the upward slant 
of the panels would direct sufficient 
illumination outwards to adequately 
compensate for reduced daylighting 
on cloudy days. Daylighting, more- 
over, would be rendered practically 
glareless by the wide overhang of 
the roof, for this feature would 
eliminate direct sky-brightness as 
well as highlights and shadows on 
glass surfaces. 

Another innovation was the use 
of double-sided aluminum insula- 
tion bats on undersides of roof 
joists in those areas above luminous 
ceiling panels. This feature had 
the advantage of double reflection, 
keeping heat out during summer 
months, and reflecting both heat 
and light downwards when either 
of these services was in use. 

Space between the slanting roof 
and the suspended ceilings, of 
course, provided ample room for 
locating (and concealing) all re- 
lated mechanical equipment, heat- 
ing ducts and hot-air circulation 
passages. And, to facilitate this 
latter service, ceiling panels were 
edged with continuous slots through 
which the warm air could filter 
downwards into the various study 
and administrative rooms of the 
school. 
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THE RADICALLY NEW GENERAL ELECTRIC 
SIZE 2 MAGNETIC STARTERS ARE... 


EASY 10 
INSTALL 


Radically new and specifically designed for easy 
installation . . . General Electric’s 100-Line Size 
2 magnetic starter can significantly reduce your 
costs by saving both installation time and money. 
You save with these features: 
STRAIGHT-THROUGH WIRING—With G.E.’s new 
Size 2 starter, all line terminals are at the top 
and all load terminals are at the bottom. Straight- 
through wiring and new pressure-type terminals 
save you time because no wires need be bent or 
looped. You can do all wiring from the front— 
where it’s easy to see, easy to reach. 


10% MORE WIRING ROOM—Even though the 
Size 2 starter features a 14% size reduction, you 
still get more actual wiring room—about 10% 
more than with former starter models. Addi- 
tionally, you get even more accessibility because 
of the wrap-around cover. All you need do to 
remove the enclosure cover is press the spring- 
clip latch. 

CALL YOUR NEARBY G-E Apparatus Distributor 
or write Section 733-47, General Electric Co., 
Schenectady, N. Y. (Ask for GEA-6611.) 


GENERAL @@ ELECTRIC 


EASIER WIRING is possible because of 10% more 
wiring space in the enclosure and easily removed 


wrap-around enclosure cover. 


2 
NEW FHP MANUAL STARTER, which is now 


« available in key-operated forms, features an 


exclusive plug-in heater. (Ask for GEA-6358.) 





New General Electric .. . 


KEY 
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Manual 
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As noted by the accompanying 
sketch, plastic panels were sup- 
ported simply by rod hangers, wall 
bracket angles, ceiling clips and 
accessory fittings. As a _ result, 
panels installed merely by 
snapping them into position, while 
their removal for relamping and 
cleaning routines was equally sim- 
plified. 

In its complete extent, this 
Benjamin lighting installation rep- 
resents a 365-kva electric load and 
it fully achieves its objectives of 
providing effective, efficient, eco- 
nomical contemporary-styled light- 
ing of good quality and in adequate 
quantity for proper low-glare il- 
lumination of desks and tables. 

Design of the lighting plan was 
by architect Dana D. Corrough, 
while the actual installation was by 
the Collins Electrical Co., ef Stock- 
ton, 


were 


Closed-Circuit TV 
Monitors Atlas Tests 


COMMUNICATION 

With increasing frequency we 
note that important op- 
erations, performed in high-hazard 
or being 
monitored by closed-circuit televi- 
sion cameras. This permits techni- 
cians, scientists to 
closely study critical actions and re- 
actions from vantage points that 
otherwise would be unattainable, 
impractical or downright foolhardy. 

Take for example the static test- 
firing of Atlas guided missiles at 
Convair’s astronautics center in 
Sycamore Canyon, Calif. 


industrial 


inaccessible areas, are 


engineers or 


RUGGED TV CAMERA, mounted on 
rocket engine test stand at Sycamore 
Canyon, Calif., is remotely controlled 
from distant blockhouse in order to per- 
mit close-up study of firing reactions via 
closed-circuit monitor screens 
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22", 3” and 4” sizes 
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Positive Internal O-Ring Seal 


Drawing shows how the internal neoprene O-ring is 
compressed by the nut tightening on the connector body. 
Compression ring is forced against O-ring, which in 
turn is forced against the internal tapered surface of the 
recess. This causes the O-ring to compress into a firm 


triangular shaped seal—nothing can get through! 


NEW 


VAP-OIL-TITE 


CONNECTORS 


The only completely reusable connector 
for use with liquid tight flexible metallic conduit 


e holds firmly in locked position—without pull out 


e extra-long nut prevents conduit separation due to normal 
flexing or vibration 


e long thread on connector body makes easy starting for 
assembly 


e double positive seal—exterior and interior neoprene O-rings, 
meet JIC standards 


® beveled split-ring, compressed by nut into tapered body, 
grips conduit and compresses it against grounding ferrule 


@ internal ferrule on connector body provides positive ground 
of conduit 


@ assembles quickly, easily—and all parts can be reused over 
and over again 


e made of rugged, durable malleable iron 


PROVIDES ABSOLUTE WATER AND OIL TIGHT CONDUIT SEAL 


++» VAPOR, DUST, GRIT CANNOT GET THROUGH 


Send for more details 


IDEAL INDUSTRIES, Inc. 


1041-H Park Avenue, 


Sycamore, Illinois 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 
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Clip and Attach to Your Letterhead 
Send complete Large Size VOT data ([] 


YOUR 
NAME 
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REFERRED TO AS BABY SITTERS, television units provide engineers and scien- 
tists with unexcelled vantage point, although control center is located some 
400 ft distant from test stand. While this application is unusual in its dramatic 
role, it emphasizes TV's potential in many other fields of industry. 


There, 30 minutes before the com- 
pletion of a “count-down,” key per- 


| sonnel leave the test stand and re- 


tire to a well-shielded blockhouse 
located some 400 ft distant. How- 
ever, through the eyes of four care- 
fully placed television cameras, they 
can watch every phase of the auto- 
matic “feeding” of liquid oxygen 
into rocket engines, then watch the 
burst of flame and power which 
would speed the missile on an in- 
tercontinental journey if it were not 
“tied down” for-static testing. To 
resist the effects of the tough tem- 
perature, weather and concussion 


| conditions, the cameras and all re- 


lated gear are understandably of 
rugged construction. 


Since TV cameras are placed 


| within a few feet of the firing point, 


every characteristic of combustion 


| is visible at close range (with better 
| than 


20-20 vision) on monitor 
screens, And, since cameras can be 
tilted and panned, and lens irises 
can be adjusted remotely from dis- 
tant control consoles, viewing an- 


gles and seeing conditions can be 
| adjusted as the action progresses. 


In fact, from the safety of the re- 


| mote blockhouse, technicians can do 
everything with the cameras that 


they could accomplish locally and 
manually. 

These special TV cameras, manu- 
factured by the Kin Tel division 
of Cohu Electronics, San Diego, are 
appropriately nicknamed “baby sit- 
ters,” for they are alert and de- 
pendable, supervise the “feeding” 


| of the rockets, keep their electronic 
| eyes constantly on their assigned 
| tasks and report all pertinent facts 


to the “parents.” And, by so doing, 


they are making an important con- 
tribution to our national rocket and 
missile research programs. 

This application of closed-circuit 
TV is admittedly unusual in its 
dramatic role, yet it effectively il- 
lustrates the potential that can be 
attained by equating television to 
many other “normal” branches of 
industry. 


Luminous Capitals Top 
Structural Columns 


LIGHTING 

In designing exterior portico 
lighting for a new San Francisco in- 
surance office building, consulting 
engineer Clyde E. Bentley, working 
in conjunction with architect Ed- 
ward B. Page, came up with a novel 
type of column “collar” illumina- 
tion that effectively combines func- 
tionalism with esthetics. 

Collars consist of opal glass cylin- 
ders that are held between orna- 
mental lipped copper plates and, 
since these units in turn are sand- 
wiched between smaller-diameter 
metallic discs, an illusion of “float- 
ing light” is created as capital orna- 
mentation for the massive concrete- 
and-brick columns that support the 
building’s entrance canopy. 

Actually, the weight of the can- 
opy is supported by a series of 3-in. 
pipe columns which are capped by 
j-in. steel bearing plates. Plates 
are secured atop pipe sections by 
continuous bead welds. 

As noted in Section C-C of the 
accompanying sketch, each pipe is 
encased, from base to collar eleva- 
tion, by a massive concrete and 
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NO TROUBLE CALLS WITH PUSHMATIC... 


Trouble calls eat up your profits. But 
not when you install Pushmatic® 
the circuit breaker that prevents over- 
heating and subsequent nuisance trip- 
ping. You save costly call-backs and 
the difference goes right into your 
pocket. The reason? 

Unlike plug-in type breakers, a Push- 
matic bolts to a bus bar, cannot work 
loose and cause excessive heating. 
It provides a high-pressure, low- 
resistant, positive contact always. 
No complicated installation, either. 


bolted connections are standard on every breaker 


To install a Pushmatic simply tighten 
the handy captive screw onto the bus 
bar .. . and there it is, a truly trouble- 
free connection in seconds . . . and an 
end to a common cause of nuisance 
tripping. 

Other Pushmatic plusses: Pushbutton 


fa) | 


convenience and control — quality 
you can depend on. More than a 
dozen individual tests are given each 
and every Pushmatic before packag- 
ing. The result is safe, proved per- 
formance every time. Sell Pushmatic 
and end trouble calls. 


BULLDOG ELECTRIC PRODUCTS DIVISION 
I-T-E CIRCUIT BREAKER COMPANY 
BOX 177 ¢ DETROIT 32, MICHIGAN 


In Canada: 80 Clayson Rd., Toronto 15, Ont. Export Division: 13 East 40th St., New York 16, N.Y. 





KLEIN 


THE THRILL THAT 
ONLY GOOD TOOLS 
CAN GIVE 








Lampholder 


Yo" flex. between 
sto & Condulet — 
(oppo. side same) 





Half piece 

edge . 
Closure 

strip \x 


Spring copper 


closure strip Plan View 





Concrete and (." 
brick columns | 
supporting al 
entrance ~~ 
canopy 


3/4" plate, Concrete 


— Condulet with 
blank cover 


Opal glass 
cylinder 


Shallow body 
71 lampholder 


Wireway 





OPAL GLASS CYLINDER surmounts massive concrete and brick colu 





» that, in 


turn, encases portico-supporting pipe section. Glass collar is mounteu between 


lipped copper plates and is illuminated by six inside-frosted PS lamps. 


Related 


wiring is carried through Condulet and short elbow to vertical conduit carried 


inside pipe column. 


ornamental brick facing. Also, as 
noted in the same cross-section, the 
upper un-encased section of the pipe 
was drilled to permit passage of a 
short elbow, that quarter-sweep 
section connecting an internally- 
positioned 4-in. branch circuit riser 
with a blank-cover Condulet secured 
to the outer shell of ae pipe. 

From the Condulet, 4-in. flex con- 
nects with a circular iiaciiidieston 
wireway that, in turn, supports six 
equi-spaced shallow-body lamphold- 
ers. Then, after the fixture was 
properly lamped, two half-cylinder 
opal glass sections were placed in- 
side the lip of the lower ornamental 
copper plate, the two vertical glass 
junctions were sealed with spring 


copper closure strips, two semi- 
circular upper copper lipped sec- 
tions were lowered over the glass 
periphery, and these upper metallic 
sections were finally secured in 
place by lap-stips and small edge- 
placed holding bolts. 

Branch circuit conduits extend 
below base of column, then sweep 
horizontally to enter the building 
below terrace elevation. Lighting 
cycles may be controlled either 
manually from basement, or by 
astronomical clock mechanism. 

Since a close-up night-time photo- 
graph of the installation would not 
indicate these several construction 
details, the accompanying plan is 


presented for illustrative purposes. 


"Since 1857” 


It’s a pleasure to use good tools 
—pliers that grip tight . . . that 
cut through tough wire easily .. . 
that reach confined spaces. 

Linemen and electricians 
know that they can rely on their 
Kleins—side cutters, long nose, 
oblique cutters—famous for 
quality for a century. 





There is a Klein Plier exactly 
suited to every electrical need— 
carried in stock by better elec- 
trical suppliers everywhere. 


FREE POCKET 
TOOL GUIDE 


A free copy of the new 
Klein Pocket Tool Guide 
will be sent on request 


PIPE-BASE JUNCTION BOXES ore used to support and supply lighting poles in 
without obligatico. parking area and along approach roadway at Clark Hill Dam and powerhouse, 
built and operated by the U. S. Army Corps of Engineers, on the Savannah River 
at Clark Hill, South Carolina. Inset shows the malleable iron base, threaded to 
receive ordinary pipe or conduit upright, with ample space for electrical connec- 


oe ren Sons 
tions. A cover with plug receptacle is used where required to tap power. The 
oS 


CHICAGO 4 NS boxes are made by Hope Electrical Products Company, Hillside, N. J 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . AUGUST, 1959 








Lom 
ah 


Power to 
the sky with 


RISER DUCT 
BY BULLDOG 


Now, there’s a sure way to provide ample power 
as many stories high as needed—BullDog’s new 
combination of high-performance Lo-X® duct 
and integral-mounted power panels. 


It’s a system where a low, balanced voltage-drop 
can be predetermined . . . where power loss is 
minimized . . . and where each duct section has 
an extra reserved current capacity inherent in its 
construction. 

Other advantages: Power may be tapped off 
through the compact panels at any joint on the 
duct. Panels bolt easily to the bus bars .. . are 
available with I-T-E Molded Case Circuit 
Breakers through 800 amperes or with BullDog’s 
famous Vacu-Break® Switching Units through 
600 amperes. Provisions for current-limiting Amp- 
traps* are optional to protect against dangerous 
high short circuit currents. And most panels have 
space for adding future circuits when the need 
arises. 


Install wisely, install the finest. Install Integral 
Panel—Lo-X Riser Duct by BullDog. 


* Chase-Shawmut registered trademark 


BULLDOG ELECTRIC PRODUCTS DIVISION 
I-T-E CIRCUIT BREAKER COMPANY 
BOX 177 « DETROIT 32, MICHIGAN 


on 
In Conado: 80 Cloyson Rd., Toronto 15, Ont. Export Division: 13 Eost 40th St., New York 16, N.Y, 
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1. RUINOUS ARC in open knifeblade switch. At moment of 
‘‘break”’ a flash explosion occurs. Blades pit, burn, deteri- 
orate. Danger of fire is ever-present in open blade switches. 


3. MAXIMUM SAFETY found only in BullDog Vacu-Break* Safety 
Switches. Arcing is confined inside compact Vacu-Break chambers. 
Arcs are snuffed out before they can cause any serious damage. 


2. SUBDUED ARC in modified knifeblade switch. Closures 
or ‘“‘quenchers” retard arcing slightly, but since blades must 
ultimately be pulled clear of closures the hazards still exist. 


Unretouched photographs of the arc in 100-amp 600-volt 
switches operating under 90-amp 440-volt load with 40%, to 50% power factor. All pictures taken at exact instant of ““break’’. 











Let’s take a good long look 
at safety in today’s 
safety switches 


HERE’S A BIG DIFFERENCE in 
safety switches—a difference be- 
tween maximum safety and half-way 
safety . . . low maintenance and ex- 
cessive maintenance. These differ- 
ences are quickly apparent when 
you compare BullDog Vacu-Break® 
Safety Switches with the other main 
type—the open knifeblade switch. 


BULLDOG discarded the knifeblade 
design twenty years ago when they 
engineered the Vacu-Break. It is 
based on the engineering principle 
that an arc is the least destructive 
or dangerous if confined in an arc 
chamber which limits the oxygen 


supply . . . actually starves the arc 


before it can build up. “‘Explosions’’ 
. the need for 


maintenance of contact points is 


are nonexistent 


virtually eliminated. Today, only 
BullDog has the Vacu-Break or 
anything like it. And it is available 
at no extra cost on both the Master 
and Junior types. 


OPERATION of the Vacu-Break is 
simple, sure and safe. A sturdy rod 
attached to the operating handle is 
clamped directly to the Vacu- 
Break heads. When the handle is 
“Off”, this rod literally 
yanks the heads away from the 


pushed 


stationary contacts. Double ‘‘break’’ 
action is quick, foolproof. Unlike 
knifeblade 
depend on tricky spring and trigger 
mechanisms. You don’t have to 
open the switch cover and check to 
see that contact has been broken! 


types, you need not 


# Vacu-Break and Clampmatic are registered trademarks of the 1-T-E Circuit Breaker Company. 


100,000 AMP TEST. BullDog Vacu- 
Break Safety Switches, when used 
with current-limiting type Amp- 
Traps**, will withstand the most 
severe fault currents. In recent tests 
standard BullDog switches with 
Amp-Traps have been subjected to a 
100,000 amp short circuit current. 
The switches were undamaged! 


THE CLAMPMATIC ASSEMBLY (see 
the illustration below) is another 
safety feature of BullDog Vacu- 
Break Safety Switches. It gives bolt- 
tight contact in the ‘“‘On”’ position, 
helps accelerate “‘break” when the 
switch is pushed ‘“‘Off”’. You provide 
real value, too! Vacu-Break Safety 
Switches cost no more. Compare! 











FOR 
SAFETY’S SAKE 
BUY 
VACU-BREAK 


VACU-BREAK HEAL 
CLAMPMATIC SPRING 
MOVABLE CONTACT SL 
CENTER INSULATING BARRIER 
STATIONARY LOAD SIDE JAW 


STATIONARY LINE SIDE JAW 











Vacu-Break heads are connected directly 
to the switch handle. No toggles or trig- 
gers, no tricky springs . . . no danger of 
switching failure. One of several exclusive 
BullDog Vacu-Break features that set the 
performance standards for the industry. 


if 


Close-up of Vacu-Break head shows mov- 
able contact slug inside the compact, 
oxygen-limiting chamber. Clampmatic as- 
sembly assures bolt-tight contact, speeds 
“break"’. This combination guarantees 
positive, safe operation, long switch life. 
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Niotor Shops 





Adjustable Clamps Hold 
Bearings for Milling 


The Electrical Engineering and 
Equipment Company of Des Moines, 
Iowa, like many other motor repair 
shops handling large equipment, 
does its own relining of split sleeve 
bearings with Babbitt metal. After 
the metal has been cast, and 
hardens in the bearing shell, the 
lining is milled to specified toler- 
ances and oil ring slots are grooved 
in the metal with a fly cutter on the 
milling machine spindle. During 
this operation, the bearing half 
must be clamped securely to the 
milling machine table. 

To minimize setup time, EEEC’s 
machinist Frank Easter designed 
and made a set of adjustable toe- 
clamps (or strap clamps) to hold a 
number of different size bearings. 
Previously, different size blocks had 
to be cut and used in a variety of 
combinations to raise the clamps to 
proper bearing height. This meant 
a time-consuming setup for each 
size bearing milled. With the new 
clamps, setup time is reduced to a 
matter of minutes for common bear- 
ing sizes encountered in the shop. 

Main body of the clamp is a block 
of 3-in. steel stock, 7+ ins. long and 
3 ins. wide, tapered at the front end 
to a cylindrical “toe” which rests 
on top of the bearing shell. At the 
heel of the block are two tapped 
holes accommodating {-in. threaded 


~ 


bolts with flat ends and thumb- 
knurls at the top. These provide 
about 6 ins, vertical adjustment of 
the block. A hold-down bolt, ex- 
tending up through the table slot, 
passes through a 3-in. hole near the 
toe of the block and has a wrench- 
tightened nut to apply clamping 
pressure. 

The lined bearing is first seated 
on wood parallel blocks on the mill- 
ing machine table. The clamp heel 
bolts are adjusted until the toe of 
the block rests on the bearing, with 


THREADED BOLTS at hee! of clamp raise 


“ 


or lower block until cylindrical ‘‘toe’’ rests 
on bearing shell. Tightening nut on hold- 
down bolt applies clamping pressure. 


ADJUSTABLE CLAMPS hold re-lined bearing securely on milling machine table 
while fly-cutter forms oil ring slots in Babbitt metal. 
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the block in horizontal position. 
When the clamps are so positioned 
on both sides of the bearing, the 
nuts on the hold-down bolts are 
tightened sufficiently to insure rigid 
bearing support. 

After the bearing has been 
milled, the hold-down bolts are 
loosened and the clamps slide back 
on the table for bearing removal. 
Another bearing section is posi- 
tioned, clamped and the process is 
repeated. 

Normally, one set of these clamps 
covers a fairly wide range of bear- 
ing Readjustment of the 
threaded heel bolts is necessary only 
when bearing size changes. If size 
variation is substantial, longer or 
shorter hold-down bolts may be re- 
quired. These bearing clamps have 
worked exceptionally well and con- 
tributed substantially to more effi- 
cient milling operations on this type 
of sleeve bearing in the Electrical 
Engineering shop. 


sizes. 


Helpful Hints for 
Greasing Bearings 


For lubricating ball bearings, 
grease has two important advan- 
tages over oil: (1) it does not have 
the same tendency to leak from 
housings, and (2) it helps seal 
slight clearances between rotating 
and stationary parts at shaft open- 
ings. However, there are also two 
disadvantages to grease; for (1) 
there are sO many poor greases on 
the market that, at high speeds and 
temperatures, there are often tend- 
encies to separate, dry out, de- 
compose or oxidize, and (2) many 
attendants have the bad habit of 
overgreasing. 

Needless to say, it is important 
that dirt does not enter the bear- 
ing during the greasing process. 
The shop-man can prevent this by 
keeping the cover on the grease 
can, removing it only for the actual 
time that grease is being taken 
from the container, and remember- 
ing to lay the housing cover down 
in a spot and in a manner that will 
not result in picking up dirt. He 
should also make certain that the 
instrument with which he takes 
grease from the can is perfectly 
clean. As, for example, he could use 
a steel blade which could be easily 
wiped smooth and clean. The main- 
tenance man should likewise re- 
member to wipe off all fittings 
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COVER PHOTO: Newest face on 
the downtown Miami skyline 
is the 18-story First National 
Bank Building, headquarters 
for Florida’s largest and 
Miami's oldest bank. The first 
three floors are bank offices 
and facilities and 13 of the 15 
floors in tower are rental area 





Proof and Transit Depart- 
ment of bank can clear over 8 
million checks, drafts and 
money orders per month. This 
operation, which includes 31 
electric sorting machines go- 
ing day and night, demands 
dependable, uninterrupted 
electrical service. 





Edward Clarke, Project Manager for Rooney- 
Turner, General Contractors: H. E. Magann, 
WESCO Manager; and George J. Meinch, Vice 
President of L. K. Comstock Co., Inc., Electrical 
Contractors, review blueprints of new bank and 
commercial office building. Working together on 


this job, they 


found that they were able to keep 


well within the allotted time schedules 


























No delay in The First National Bank of Miami job— 


because contractor, distributor and Westinghouse 


preplanned the installation 


The First National Bank of Miami recently opened 
for business in the third new building they have 
occupied in their 56-year history. As before, this 
move was made necessary because of increased 
business and growth of their services. 
Westinghouse equipment, used in all parts of 
the building, assures complete and adequate elec- 
trical service for highly electrified banking opera- 
tion and the tenants throughout the building. 
The owner, the architect-engineer and the con- 
tractor considered construction scheduling as a 
profit-or-loss factor. They all welcomed the oppor- 
tunity to work with the Westinghouse distributor 
and product specialist in careful preplanning of all 
phases of the electrical installation. Electrical need 
now and for the future was carefully considered. 
Westinghouse products were selected and speci- 
fied because of system adaptability, quality and 
ease of installation. The electrical installation 
went off without a hitch and was completed with- 


George Meinch shows H. E. Magann and Edward Clarke 
Westinghouse lighting panelboards concealed behind 
hinged wall in ultramodern bank cafeteria. Panelboard on 
left is Type NLAB, 120/208-volt, 3-phase, 4-wire unit; 
other is Type NH1B, 277/480-volt 


—a 


s 


in the schedule made necessary by other construc- 
tion, because the electrical contractor and the 
Westinghouse distributor were able to preplan and 
schedule deliveries. 

The heart of the building’s electrical system is a 
Westinghouse building-type switchboard which 
protects the circuits distributed at 277/480 volts. 
Three parallel runs of Westinghouse bus duct 
serve as main feeders in a vertical-rise design. On 
each floor, electrical closets house Westinghouse 
dry-type transformers—for step-down to 120/208 
volts—and distribution through Westinghouse 
panelboards. (continued) 


you CAN BE SURE...iF ITS 


Westinghouse 


S Over 250 Pages Westinghouse Data in Sweet's Construction File. 


Charles W. Butsch, Westinghouse product specialist, 
points out Westinghouse bus duct advantages to prospec- 
tive tenant. Low-impedance bus duct connects incoming 
power to Westinghouse switchboard. Space-saving West- 
inghouse DT-3, 45-kva, dry-type transformer (fore- 
ground) is rated at 480-120/208 volts. Main disconnect 
safety switches are Type CAF, 100- and 200-amp. 

















continued... HKlectrical contractor— 
Westinghouse speed installation 


Successful contractors have found that selection 
of all-Westinghouse equipment, plus localized 
service, greatly increases installation efficiency. 
Westinghouse can help with any phase of your 
electrical planning and construction. Ask the 
Westinghouse distribution outlet near you, or 
write Westinghouse Electric Corporation, Box 
868, Pittsburgh 30, Pennsylvania. J-94121 


OWNER: The First National Bank of Miami, Miami, Fla. 

ARCHITECT-ENGINEER: Weed-Johnson Assoc., Miami, Fla. 

CONSULTING ENGINEER: Norman J. Dignum & Assoc., 
Miami, Fla. 

GENERAL CONTRACTOR: Rooney-Turner (Frank J. Rooney, 
Inc., Miami, Fla., and Turner Construction Co., New 
York, N. Y.) 

ELECTRICAL CONTRACTOR: L. K. Comstock Co., Inc., 
Miami, Fla. 


WESTINGHOUSE DISTRIBUTOR: Westinghouse Electric 
Supply Co., Miami, Fla. 





William Bausch, Bank’s Electrical Supervisor, oper- 
ates Westinghouse Type NLAB panelboard distribut- 
ing 120/208 volts throughout the floor. Three vertical 
runs of 600-amp Life-Line® busway provide 277/480 
volts to each electrical closet. Lightweight, wall- 
mounted dry-type transformers step down distribu- 
tion voltage from plug-in circuit breaker protective 
devices to 120/208 volts. 


George Meinch, center, explains to Charles C. Gaines, 
bank staff member (left), and Edward Clarke the dead- 
front construction of the Westinghouse building-type 
switchboard which assures complete safety of opera- 
tion. Note blank sections allowed for future growth. 


'S] Over 250 Pages Westinghouse Data in Sweet's Construction File. 


you CAN BE SURE...1F ITs V Vestinghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS" ces TV MONDAYS 








New Miami bank building gets 


13 floors 

of full power 

with Westinghouse 
bus duct 


NO APPRECIABLE POWER LOSSES 
FROM FLOOR TO FLOOR—CONVENIENT 
PLUG-INS MAKE EVERY FLOOR A POWER STATION 


“‘Power closets’”’ on 13 floors of the new 

First National Bank Building give 

each floor full electrical power—with no 
appreciable power loss even on the topmost level. 


Convenient power-taps make every floor a power station. 
No splicing or cutting—just plug into the 
busway—take off full power. 


The Westinghouse busway run in this new building 
is over 550 vertical feet—supplies all of the lighting 
power demands of the building, plus numerous 
business machines. These three vertical rises 

are 600-amp, 277/480-volt, 3-phase, 4-wire. 


For the complete story on Westinghouse bus duct 

for commercial or industrial buildings (low-impedance, 
plug-in and Life-Line®), contact your nearby 
Westinghouse sales office. Or write: Westinghouse 
Electric Corporation, Standard Control Division, 
Beaver, Pennsylvania. J-30293 


AAAAANSS 


come 


You CAN BE SURE...1F as Westi nghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-OES! ARNAZ SHOWS" CBS TV¥ MONDAYS 

















Put it to the test on your work... 
see for yourself why so many leading 
contractors and maintenance men in- 
sist on Portable Cord and Cable with 
the familiar and trusted Royal brand 
You'll find Royal goes all the way to 
produce. easy-working, long-lasting 
cord ... with durable, handy pack- 
aging for maximum protection and 


time-saving workability. 


Check your cord and cable stocks, to- 
day. See your Wholesaler about Royal 
Rubber, Neoprene, and 
Plastic-Jacketed Cords... 

Royal Thermostat Cable... 

Royal Machine Tool Wire 

. Royal Lamp and Fixture 

Wires . . . and Royal “Powr- 

Kord” Heavy Duty Exten- 

sions. Or write for catalogs, 


giving wholesaler’s name. 


and nozzles when using a grease 
gun. And, when housing covers are 
to be removed, first wipe off all 
dust and dirt. 

It should be emphasized that a 
ball bearing requires only a small 
amount of grease, so housings 
should be filled to only a quarter or 
at most a half of their full capacity. 
When installing new bearings, the 
shop or maintenance man should fill 
the bearing space itself (that is, 
the sides of the bearing) with 
grease, but should put relatively lit- 
tle inside the housing itself. In fact, 
for new bearings, the housing 
should be preferably filled to not 
more than a third of its volume. 

The immediate effect of excessive 
grease within a bearing is over- 
heating due to a churning of the 
lubricant. Under such conditions 
the grease tends to disintegrate 
and gradually lose its value as a 
lubricating medium. This is espe- 
cially true at high speeds. If the 
bearings run too hot after a charge 
of grease, the trouble quite likely 
could be due to overgreasing. In 
such cases, the drain plug should be 
opened while the unit is running in 
order to permit the excess to work 
out. 

It is impossible to state accu- 
rately how frequently a ball bearing 
should be lubricated, although a 
good general rule to follow is to 
add a small amount periodically, 
watching carefully for evidences of 
either an excess or a deficiency of 
grease. Observation of the applica- 
tion will definitely determine the 
intervals at which greasing is desir- 
able. 

Some bearings, of course, require 
greasing at frequent intervals, al- 
though such applications are rare. 





ELECTRIC 





-.@n associate of 


ROYAL ELECTRIC CORPORATION 


* PAWTUCKET 


GROUP LEADER Mitchel Frye and treas- 
urer-superintendent Joe Keenan discuss 
a motor rewind job in the shop of Lange 
Electric Co., Baltimore, Md. 
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“By installing BERMICO CONDUIT 
at breakneck speed, we kept 
project work moving on schedule” 


WILLIAM McCABE, Vice-President 
Lord Electric Co., Portland, Oregon 





Under construction. Lloyd Center, Portland, Oregon, one of the nation’s largest metropolitan business- 
shopping developments, costing an estimated $30,000,000. 20,000 KVA initial power requirement. 


“peas CONTRACTS for the Lloyd Center were 

let four months before the electrical con- 
tract,” pointed out Mr. McCabe, Vice-Presi- 
dent and Manager of the Portland office of Lord 
Electric Co. “By the time we were awarded our 
contract — the site was ready for the electrical 
conduit, so we had to move fast. 

“Fortunate for us, Bermico was specified. By 
installing Bermico Conduit at breakneck speed, 
we kept project work moving on schedule.” 

Bermico Conduit is a great boon to electrical 
engineers, contractors and utilities. It is light- 


weiyht, easy to handle, simple to cut and assem- 
ble. Each 8-foot length is precision engineered, 
with smooth inside bore to allow easy pull- 
through without abrasion. Bermico is made 
from cellulose fibre, impregnated with coal tar 
pitch. It is extremely resistant to acids, alkalies, 
heat, water and corrosion — and of high dielec- 
tric strength. Use Bermico on your next job. 


Distributed by WESTINGHOUSE Electric 
Supply Company and Agent Jobbers. 
Offices in Principal Cities. 


Another quality product of 


BROWN [ij COMPANY 


sales Office: 150 Causeway Street, Dept. 1589, Boston 14, Mass. 


Mills: Berlin, N. H.; Corvallis, Oregon 
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the “‘power-concentration’”’ 
tool that revolutionizes 
light fastening ! 


With Shure-Set’s unique ‘“‘Power Transfer’ 
design, you can drive pins and threaded studs 
right through light-gauge metal into concrete 
with a few strokes of a hammer. The hammer- 
driven Shure-Set light fastening system is 

ideal for carpenters, plumbers, electricians, 
builders, and maintenance personnel for quick, 
reliable fastening into steel, concrete, or 
building block...no drilling or cartridge required. 


Shure-Set supports the fastener until it is 
driven home... no duds, no bent studs or 
pins, no smashed thumbs. Try Shure-Set 
and you'll save time, money, and temper 
while doing a better job. Look for 
your Shure-Set dealer under ‘“‘tools’’ 

in the yellow pages. 





nce A\\\\_——— 


In addition to hammer-in Shure-Set, the versatile Ramset Fastening 
System includes Ramset powder-actuated method for heavier fasten- 
ing, and Ringblaster® heavy-duty kiln gun. 


MATH 
~ £e. 


o “~ 
t Shure-Set*; 
+ A 

“Sag c one” 


WINCHESTER-WESTERN DIVISION 
12105-H BEREA ROAD - 


+ OLIN MATHIESON CHEMICAL CORPORATION 
CLEVELAND 11, OHIO 


Others may need renewal of grease 
only at 6-month, 9-month or even 
yearly intervals, or perhaps even 
longer. To determine this interval 
may take a year or so of checking. 

Grease, even when it is a good 
grade, is subject to deterioration 
over a long period of time, although 
this process may be very slow un- 
der favorable conditions. In addi- 
tion, the grease is subject to con- 
tamination of dirt, grit, moisture, 
metallic particles and so on. For 
these various reasons, an actual 
cleaning out of the bearing and 
grease housing is advisable as often 
as may be necessary. 

To clean out a housing, it is best 
to first remove the bearing, thereby 
making it possible to wash the bear- 
ing and clean the housing independ- 
ently. The first step is to remove as 
much old grease as possible, using a 
rag or brush for this purpose. 

Next, flush out the housing with 
clean hot (between 110- and 125- 
degrees F) kerosene, washing out 
all dirt, grit and foreign matter. 
Instead of kerosene, sometimes a 
good grade of carbon tetrachloride 
or an approved safety solvent is 
recommended for this job. Before 
adding fresh grease, be sure to flush 
out with a light mineral oil of about 
an SAE No. 10W or its equivalent. 
This operation will prevent subse- 
quent rusting. 

Washing out hardened rancid 
grease from the bearing is some- 
what more difficult, so the following 
procedure is advised: 

(1) Soak bearing in hot kero- 
sene; (2) rotate slowly with air 
hose; (3) dip bearing in clean ker- 
osene or an approved safety solvent 
or light oil; (4) again rotate the 
bearing slowly without the air hose, 
this time for a period of a few min- 
utes. This loosens the remaining 
dry grease adhering to races and 
balls; (5) wash bearing out again 
in clean kerosene or an approved 
safety solvent; (6) support inner 
ring in one hand and turn outer 
ring slowly by hand. If bearing feels 
smooth, then repack with clean 
grease and remount in housing after 
housing has been thoroughly cleaned 
out; (7) if, however, bearing still 
feels rough, soak it for a few min- 
utes in light oil or an approved 
safety solvent. Then turn the outer 
ring slowly by hand, exerting a 
thrust first on one side, then on the 
other, continuing until the particles 
of hardened grease are completely 
loosened. After this, repeat steps 
5 and 6 again. 

In problems on lubrication, the 
maintenance and shop man should 
realize that shaft size and speed 
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Decorative and security 

lighting for the Administration 
Center of Dow Chemical : 
Company's Texas Division is ~ea os : , 


show 


achieved through use of 15 fe . nce 
Wide-Lites placed around ; ye | 
aa Pe een SEE . a SE 


the building. 
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Wide-Lite Mode/ F-400-AWB 


creative lighting calls for WIDE-LITE 


Dramatic lighting effects are easily achieved when Wide-Lites are selected as 
the lighting engineer’s basic tool. 

Designed especially to enhance the unique characteristics of color-corrected 
mercury vapor lamps, Wide-Lites bring new dimension to decorative lighting. 
They produce broad patterns which may be overlapped to provide smooth, 
even coverage without concentric circles, hot spots, or dark shadows to mar 
the architectural harmony of a building. The patterns are unusually uniform 
and may be accurately plotted to determine the exact number of units needed 
to provide any desired illumination level. 

Ruggedly constructed from cast aluminum alloy, Wide-Lites are finished 
in aluminum epoxy paint for corrosion control. All outdoor models are sealed 
with tempered glass lenses, and relamping is accomplished without disturbing 
the seal of the lens. Exclusive built-in heat radiating fins limit lamp tempera- 
tures to the most efficient range. Sizes range from 100-watt to 1000-watt, and 
a choice of reflectors is available on all models. 

To assist you in planning dramatic decorative lighting effects, Wide-Lite 
engineers have prepared a unique group of transparencies which read directly 
in Wide-Lite beam footcandles. Write today for your set...and a copy of 
Catalog 444 which gives information on the complete Wide-Lite line of indoor, 
outdoor and special application fixtures. 


, Manufactured by 
WiiDE-LUts.) WIDE-LITE CORP. 


P. O. Box 191 * Houston 1, Texas 


IN CANADA: WIDE-LITE DIVISION OF WAKEFIELD LIGHTING, LIMITED © LONDON, CANADA 





HOW THE ALUMINUM IN Sy 





INTERLOCKED ARMOR CABLE 
SAVES YOU MONEY...SPEEDS YOUR JOB 





K/W 3 Conductors Interlocked Armor Cable Spec. 808-S vs. 3 Copper Cdrs. in Steel Conduit 
COST AND WEIGHT COMPARISON—1000 FT. 


600V ALUMINUM INTERLOCKED ARMOR 


Aluminum Conductors, 90°C, Buty! Insulation 





600V RHW 75°C RUBBER 
3 Copper Cars. in Steel Conduit 


SAVINGS WITH ALUMINUM 





% Bonus 
Ampacity Weight | Space 
D. Alum. over} SAVINGS (1) | Savings | Savings 
s. | Cost—$ Size inches | Sq. in. | Wt.—Lbs.| Cost—$ Copper $ % Lbs. % 


1% | 166 | 2.17 2,860 903. l 144 | 1.63 850 713. 43 190. 27 | 2,010} 25 
1¥% | 1.90 | 2.82 3,570 | 1,155. 1/0 1.53 | 1.84 960 806. 3.8 349. 43} 2,610} 35 
2 2.38 | 4.44 4,660 | 1,457. 2/0 1.63 | 2.07 | 1,115 926. 6.7 JJ. 57 | 3,545} 53 
2 2.38 | 4.44 4,960 | 1,609. 3/0 1.74 | 2.38 | 1,285  |1,093. 2.9 516. 47| 3,675| 46 
2 2.38 4.44 5,350 | 1,814. |} 4/0} 205 |1.87 | 2.74 | 1,550 1,265. 2.5 549. 43 | 3,800} 38 
230 2.88 | 6.51 7,730 | 2,508. 250 | 230 |2.04 | 3.27 | 1,840 1,522. 0 986. 65} 5,890} 50 
255 2.88 6.51 8,190 | 2,883. 300 | 255 {2.16 | 3.66 | 2,080 {1,751. 0 1,132. 65} 6,110} 44 
285 2.88 | 6.51 8,700 | 3,171. |} 350} 285 {2.27 | 4.04 | 2,325  /|1,870. 0 1,301. 70} 6,375) 38 
310 | 3 3.50 9.62 | 10,860 | 3,752. 1} 400} 305 {2.37 | 441 | 2,560 {1,998. -1.6 |1,754. 88 | 8,300} 54 
335 | 3 3.50 | 9.62 | 11,370 | 4,053. 500 | 355 |2.56 | 5.14 | 2,990 {|2,260. 6.0 1,793. 79} 8,380} 46 
500} 380 | 3 3.50 9.62 | 12,390 | 4,748. 600 | 395 {2.79 | 6.11 | 3,545 |2,615. 3.9 |2,133. 82{| 8845) 36 
700} 460 | 3% | 4.00 | 12.57 | 15,930 | 6,459. 750 | 455 {3.02 | 7.16 | 4,175 |3,15i. —l.1 {3,308 105) 11,755} 43 


* Based on 1956 N.E. Code ** 90°C Conductor — 40°C Ambient. Note — Comparison of 75°C RHW and 90°C Butyl K/W Spec. 107. 
(1) Savings based on increased cost of copper and steel over aluminum cable. Weights and prices for 1000 ft. 


CONDUIT 


Trade 0.D. Area Total Total Wire 0.D Area Total Total 
Size In. Inches Sq. In. | Wt.—Lb 

























































































Current prices, 4-29-59. 











1. LESS COST 


You realize important savings on materials with KW 


2. LESS WEIGHT 


Any interlocked armor weighs far less than heavy, 


Aluminum Interlocked Armor Cable because (1) it 
gives you greater current-carrying capacity per dollar, 
(2) the nature of its aluminum armor eliminates 
costly conduit. Also, you save on costly labor because 
KW’s corrosion resistant aluminum armor holds up- 
keep to a minimum, even in highly corrosive areas. 


bulky steel conduit. But KW gives you additional 
weight savings because its armor is aluminum—weigh- 
ing only 14 as much as steel or bronze. Moreover, be- 
cause the conductors are also made of aluminum, they 
are less than half the weight of copper conductors that 
carry the same amount of current. 


Versatile Use. KW Aluminum Interlocked Armor Cable is the ideal 
answer for industrial and commercial distribution systems, generator 
leads and auxiliary cable installations. 

For complete information, call the Kaiser Aluminum sales office or 
KW distributor listed in your telephone directory. Kaiser Aluminum 
& Chemical Sales, Inc., 1924 Broadway, Oakland 12, Calif. 
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3. FASTER INSTALLATION 


The light weight and supreme flexibility of KW Alu- 
minum Interlocked Armor Cable mean easier han- 
dling, cut installation time in half. It can easily be 
bent horizontally or vertically around impeding ob- 
jects and laid in longer lengths, eliminating the need 
for frequent splicing. In addition, because its diameter 
is less than conventional conduit systems, compact 
KW cable can bring space savings of up to 54%. 


KAISER 


ALUMINUM 


“if It Carries Current, Ke Carries it!"' 
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4. SPEEDIER MODIFICATIONS 


KW Aluminum Interlocked Armor Cable may be 
laid on readily accessible racks, trays and troughs. . . 
or hung from a messenger. It is a quick and simple 
matter to expand KW Interlocked Armor Cable 
systems to meet increased power requirements which 
may arise after installation. 


See ‘“‘MAVERICK” + Sunday Evenings, ABC-TV Network. 


Consult your local TV listing. 
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are important factors. In other 
words, the higher the cage and ball 
speed, the more necessary it is to 
pay attention to the quality of the 
grease, its consistency and periodic 
renewal of lubricant. In the higher 
speed ranges, the shop man must 
be especially careful to see that the 
bearing is greased at proper inter- 
vals and that the proper amount of 
grease be added. 

All bearings must be protected 
at the shaft openings by means of 
suitable seals whose purpose is to 


+ 
retain the lubricant and to exclude 
dirt, grit, water, etc. Seals for re- 
— taining grease are necessarily of 
u . much simpler design than those in- 


tended for retaining oil. When 


CHASE 


\ ly ey ee te yi 


much dirt gets past these seals and 


— mixes with the grease, a decidedly 
u | abrasive compound is formed which 
rapidly wears out the bearing and 
is difficult to remove. 
mone Y: 


m7 


; 


Mobile Test Panel 
For Electric Welders 


Electric welders checked and re- 
paired in the Des Moines, Iowa, 
shop of Electrical Engineering and 
Equipment Company ave subjected 
to a thorough load test before re- 
lease. Voltage and current values 
are watched carefully and specific 
attention is directed to commuta- 
tion under load conditions—partic- 
ularly any evidence of sparking at 
the commutator. 

To simplify this test operation, 
EEEC engineers built a mobile test 
unit incorporating an are enclosure, 
open compartments for test leads, 
and meter panel. The unit can be 
rolled anywhere in the shop, If 


lg att 


Guaranteed footage in every roll is 


a 
‘ 
° 

5 


just one of many features in your favor 
when you buy Chase Friction, Rubber, 


Plastic, Neoprene and Butyl Tapes. 
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You'll like their lasting tack . . . easy 


7 
' 





handling qualities . . . high dielectric 
and tensile strength. Try some 
soon and see! Order through 


your wholesaler 


Chase & Sons Inc. 
26 Spruce Street 
North Quincy, Mass. 


MOBILE TEST PANEL simplifies load 
testing of electric welders at Electrical 
Equipment and Engineering Company’s 
Des Moines shop. Operator keeps eyes on 
meters as he is about to strike test arc. 
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A BRILLIANT NEW WAY TO SELL RE-LIGHTING 


Give the Mirror lest 
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Place a mirror directly underneath _ lo’ 3 lighting fixture. Let him look at the reflec. Z 
se si i Coes 
fen seconds Yami and notice the glare. While he looks away and rests his eyes” | yg 


" 


5 


4 


SZ “ 

(they'll need it) you tell him this: every piece of paper, <ZJ a 
S NU 
he ofl EF 


, . ° “ . ” { r ° . ° ° 
even the desk surface itself is a mirror SQN =, bouncing light back into his eyes. 


tj 
as AG) SSL 


Result: people who work under inadequately shielded fixtures suffer a significant loss in 


si 7 


visual efficiency. A®X\ A “«~ Recent research indicates the need for more light and less 


My : 
" ‘4 


glare. The new high-capacity fluorescent lamps give the “more.” 


INA 





Ceiling...% Van exciting new Seeing System that directs most of the light upwards. 
| | 
It is then reflected from the ceiling \//)\ \\\ as diffused, softened light. Easily-installed 


ILC in office, drafting room, store or school means a tremendous stride forward in 


comfort, "¢ ‘ 7 3 accuracy and efficiency. Want to know more? Ask for a copy of the 


salesmen’s kit which contains a mirror and tells the whole story in simple straightforward 


language. We'll also send you details of how you can get free mirrors to 


/ Give i \ 
the }} 





: HI Ua / Ree 

leave with prospects. Send coupon to \\ Tesp” // To Silay Lighting, Inc., Bound Brook, N.J. Dept. 8E 
Sp Send me complete information on your new plan to help 

A us sell the re-lighting market. 

Wy 





SILVRAY LIGHTING, Inc, makers of ff wm 


COMPANY. 

















‘ ADDRESS. 
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LIDSEEN 

“Chicago” Benders | 
are your 

Best Buy... 


I 





INTERIOR of asbestus lined arc compart- 
ment showing carbon block electrode at 
base and adjustable carbon rod on spring- 
retained, pivoted arm above. Stack pipe 
exhausts arc fumes from compartment 
necessary, it could be used to test 
welders in the field. 

The basic cabinet is about 20 ins. 
deep, 24 ins. wide and 37 ins. tall; 
stands 54 ins. above the floor on 
four sturdy industrial casters; is 

| topped by a 24-in. by 20-in. by 43- 
2 = in. panel containing two rows of 

Ask the Electrician who uses one... meer. the tov row shows gener 

ator volts and amperes; the bottom 

He's our best advertisement and your best source for a first hand row, exciter volts and amperes. A 

Opinion as to its real value on the job. They are complete machines 2-in. dia. “smoke stack” protrudes 

of all steel construction . . . no loose parts to be misplaced or lost some 3 ins. above the panel; extends 

and the only maintenance is an occasional drop of oil. Lidseen through the panel to the are com- 

“Chicago” Benders work equally well on Aluminum or partment below; acts as an exhaust 
Steel Conduit. You get accurate bends every time and you will duct for are fumes during test. 

marvel at the way it quickly produces precise repeat bends and Most of the cabinet console is oc- 

offsets so important in exposed installations. Remember . . . ask the cupied by the are compartment 

electrician who is using a “Chicago” Bender; he will tell you its the whose sides are lined with asbestos 

finest tool available and at a price that is eminently reasonable. sheet as a heat and fireproofing 

measure. At the base of this com- 

partment is a 24-in. dia. carbon 

BENDING CIRCLES: INSIDE RADIUS block (some shops use a metal 

block) which extends some 43 ins. 

oe eee yeaa rs — above the supporting bracket. One 

%” conduit or pipe 4%" EMT 414” of the load test leads is connected 

5 ae 5%" EMT 614° to the bottom of this block. The 

No. 2 No, 2T other lead is connected to a spring- 

1%” conduit or pipe 7%" EMT 914" retained arm positioned above the 

aay Gare ar Oe 8%" EMT 10/4” block. One end of this arm is 

illustrated: No. 1 for bending V2", %" and’ rigid conduit | equipped with an offset collar which 
holds an adjustable carbon rod; the 

other end (insulated handle) ex- 

Write for FREE tends through the front of the com- 


. partment and is pivoted on a pin- 
illustrated Folder on bracket mounted on the face of the 


How to Bend Conduit % ¥ | console. 

“ & When making a test, the operator 
raises this handle (against spring 
tension) which lowers the carbon 

rod until an arc is struck. Moving 
a a DD ay Ee & ra the handle up or down varies arc 
length (separation between elec- 
OF NORTH CAROLIN A, INC. trodes) as desired. Generator and 
1050 FIRST STREET, HAYESVILLE, NORTH CAROLINA exciter voltage and amperes can be 
PHONE HAYESVILLE 2000 read directly from the meters as 

the test progresses. 


No. 1 No. IT 
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SMOOTH BAKED ALUMINUM INTERIOR ELECTRO-GALVANIZED EXTERIOR 


EMT By NATIONAL ELECTRIC 


NOW FINEST IN THE INDUSTRY 


Continuous Testing 
Protects Product Quality 


Rockwell tests for hardness 


Strength tests for weld and dur- 
ability 


Bendability tests to measure 
workability 








Torque wrench tests to measure 
lbs. per sq. inch pressure 
Expansion tests over mandrel (4 
to 6 times per day) 

Gauge tests to check strip varia- 
tion 

Inquire at your local National 


7a Electric Distributor or write now ee. ial 
NEW INDUCTION WELDING gives smoother to: National Electric Division, EASY TO BEND: High ductility makes 


seams . . . seams that are actually H. K. Porter Company, Inc., Porter possible difficult bends and offsets. 
stronger than the metal itself. Building, Pittsburgh 19, Pa. Fast, easy fishing. 


NATIONAL ELECTRIC DIVISION Py H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment—DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION: 
Copper and Alloys—RIVERSIDE-ALLOY METAL DIVISION; Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN-KIDD STEEL DIVI- 
SION; Fabricated Products—-DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, 
S. A.; and in Canada, Refractories, “‘Disston” Tools, “Federal” Wires and Cables, “‘Nepcoduct” Systems—H. K. PORTER COMPANY (CANADA) LTD. 





TOUGH APPLICATION OR DESIGN PROBLEMS ? 


eneral Electric circuit breaker 


SHUNT TRIP: Opens breaker by remote 
control, permits pushbutton remote trip 
Used 
remote or centralized point or to interlock 
with other electrical circuits (AC or DC). 


ping. to disconnect power from a 


Can be actuated by limit switch or relay 


for automatic feedback control. 


UNDERVOLTAGE RELEASE: Trips instantly 
when voltage dips. Used to protect motors. 
elevators, hospital and theatre lights against 
damage or loss of voltage and to actuate 
emergency equipment. Voltage must be re 
stored before breaker can be reclosed. No 


time delay in operation. 
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MOTOR-OPERATED MECHANISM: 
Opens, closes and resets breaker by 
remote control. Can be used for auto- 
matic reclosing or preferred-emergency 
hook-up by addition of relay. For auto 
mated installations, isolated unattended 


pumping stations, radar systems, etc. 


BELL ALARM SWITCH: Signals when 
breaker trips, protects against unob- 
served automatically 


outage, resets 


CENTER STUDS: Permit use of one 
breaker and trip unit for double- 
wound generator or transformer, with 
full protection. 


AUXILIARY SWITCH: Operates relay 
and control circuits at same time as 
indication of 


(ON or OFF) by 


means of indicating lights. Can also 


breaker. For remote 


breaker position 


actuate relays, control related equip- 


ment, interlock with other breakers. 


MECHANICAL INTERLOCK: Prevents 
two adjacent breakers from 
closed in at same time. 


ae ' 
ij 


PLUG-IN SWITCHBOARD MOUNTING 
BASE ASSEMBLIES: Convert standard 
G-E breakers to plug-in. May be 
mounted side by aside. 


being 
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accessories are the answer! 


Versatile, convenient, most can be installed in the field 


With ever-increasing automation and mechanization, complex control problems 
need fast solutions — and versatile General Electric circuit breaker accessories 
cover a wide range of applications to help you solve control problems. They can 
provide remote closing or opening, lowered voltage protection, overload trip-out 
indications, automatic reclosing, electrical or mechanical interlocking and 
primary or sequential operation. (See diagram below. ) 


For example, if you need to trip a circuit breaker by remote control, the 
G-E shunt trip is the device you need. It permits push-button remote tripping. 
In addition to remote control operation, the shunt trip can be used as an elec- 
trical interlock with other circuits, either AC or DC. Actuated by a limit switch 
for automatic feedback control, it is ideal for use in plant safety systems for 


machine limits, time limits, or any kind of a positive action system. 


And you no longer have to wait weeks for delivery of factory-installed 
accessories. Most General Electric accessories can be field-installed on standard 
breakers, by your own men, when you need them. Efficient, reliable G-E circuit 
breakers and accessories answer the growing need for circuit protection, opera- 
tion and information. 


For complete information, see your nearest General Electric distributor, 
or write Department CBA, General Electric Company, Circuit Protective Devices 
Department, Plainville, Conn. 


PROTECTION, INFORMATION, OPERATION — this example shows 


Lid r how several accessories might work together to give you all 3: 


Undervoltage device provides low-voltage protection. Auxiliary 


i : Cc ELECTRICAL switch shows you breaker is open. Bell alarm switch tells it has 
AUXILIARY ‘ 
SWITCHES ) opened on a short or overload. Motor operated mechanism gives 


you emergency power throw-over or remote operation. 


OVERLOAD & | PROTECTION 


SHORT CIRCUIT 
TRIP 


A C / General Electric makes 
a complete line of molded-case 
circuit breakers and accessories. 
10 to 800 amps — 1 20 to 600 volts 
‘AC, 125 to 250 volts DC. 


GENERAL @ ELECTRIC 
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V [UNDER VOLTAGE RELEASE| 
BELL ALARM v| SHUNT TRIP 














AURORA 
12 


BIDDING DOESN’T HAVE 
TO BE GUESSWORK 


[FROM PAGE 100} 


capital, and, unless there is a re- 
turn to cover the earning power of 
this money, the firm will eventually 
die. On small jobs this amount may 
be so minor as to be negligible, but 
on the total volume of business this 
becomes a sizable item. A contrac- 
tor doing a gross business of $100,- 
000 per year will have an average of 
$12,000 capital tied up in jobs for 
the entire year. Interest on this 
tied-up money amounts to almost 
1% of the gross business. This is 
roughly equal to a journeyman’s pay 
for a month. 


Errors of Prediction 


All predictions contain possibili- 
ties for error. If estimating pro- 
cedures were absolutely consistent, 
this error would be a constant. But 
even the most careful, skilled esti- 
mator cannot completely avoid pit- 
falls of engineering mistakes, re- 
production variations or slight job 
changes. As a result, the errors on 
estimates can range from a minus 
to a plus percentage. If accurate 
records have been maintained on 
all jobs, and these records have 
been related to the estimates, this 
average error-range will be known, 
and can then be considered in mak- 
ing up final cost figures. 

Of course, labor units must be 
adjusted continually in the light of 
productivity changes, but these ad- 
justments will naturally “lag” the 
actual changes. 

It is apparent that problems of 
estimating and management go far 
beyond merely making lists of ma- 
terials, computing labor and decid- 
ing on a desired rate of profit. 

To be reasonably sure of having a 
profit, one must have wide knowl- 
edge and information which, until 
only recently, the smal! or medium- 
sized contractor has not been able 
to obtain, or has been unwilling to 
make the effort required for its ob- 
tainment. 

Management of an electrical con- 
tracting business is hard work, 
complex and confusing. Yet it can 
be simplified by administrative pro- 
cedures that provide a clearer pic- 
ture through the medium of proper, 
complete records. As knowledge and 
understanding increases, manage- 
ment improves. And, as manage- 
ment improves, profits increase. 
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Puzzle: Find the Spang Floor Pan! In this unretouched close- 


up photo, it’s barely visible between the man’s feet. From 
a few feet away, it’s difficult to spot this access-box covering. 
Only “se” rim and corner and center screws are visible. 


(Right inset) Linoleum tile is easily and accurately cut to fit 


recess in this square Spang Floor Pan design. Center and 


corner screws hold floor pan and access box plate firmly in 


place. Square access box provides maximum working area. 


ie rim makes this SPANG floor pan practically invisible! 


New square aluminum alloy recessed pan 
covers underfloor duct access openings... 
provides smooth, unbroken floor pattern 


Now, SPANG offers you another exclusive feature which en- 
hances appearance of the finished building equipped with 
SPANG Underfloor Duct and SPANG Headerduct electrical race- 
ways ... the SPANG Floor Pan. 

This new square pan, which covers duct access openings, 
does not present the problem of thick, conspicuous pan rims 
or circular cuts in the floor. It is constructed of 6” stamped 
aluminum alloy. Floor tile can be quickly and accurately cut 
to cover it. 

The SPANG Floor Pan is recessed in the access box cover to 
make the tile flush with the rest of the floor. All that shows 
are the ” rim and retaining screws. From a few feet away, 
it’s practically invisible! 


THE NATIONAL SUPPLY COMPANY 
SPANG Nw 
UNDERFLOOR Subsidiary of Armco Steel Corporation ®& 4 
DUCT 


TWO GATEWAY CENTER, PITTSBURGH 22, PENNA. 
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This is just one of many advantages you design into a build- 
ing when you specify SPANG Underfloor Duct or Headerduct. 
A SPANG system offers easy and economical installation . . . 
complete flexibility for future changes in the electrical needs 
of the building without extensive construction . . . and the 
latest designs in service fittings that harmonize with any in- 
terior furnishings. 

For complete information, mail the coupon below. 


The National Supply Company—Tubular Division 
P.O. Box 416, Pittsburgh 30, Penna. 


Please send me complete literature on Spang Underfloor 
Duct, Headerduct and Service Fittings. 


Name 
Title 
Company__ 
Address 
Bek 


ER eT State__ 


-——-——-—-—--------1 
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When you select dry-type transformers 
initial costs can be false economy 


The first cost of dry-type transformers is not 

always the final cost. Don’t be misled; the 

lure of lower prices often camouflages operat- 

ing and installation costs. SORGEL SOUND- 

RATED DRY-TYPE TRANSFORMERS 

SORG EF | are designed and constructed for long life. 

IND-RATED DRY-TYPE They provide the absolute ultimate in operat- 

TRANSFORMERS ing efficiency, ease of installation, overload 
capacity and long-range economy. 


SORGEL offers 
these proven advantages 


LOWER COPPER LOSS Coils are liberally 
designed for the most effective use of the 
latest developments in insulating materials, 
have large air ducts for low hot spot tem- 
perature and are vacuum-impregnated to 
provide a co-ordinated insulation system. 


LOWER CORE LOSS Cores are designed 
with the industry’s lowest magnetic flux den- 
sities, resulting in low core loss and the low- 
est sound level. The entire unit is secured 
within a substantial frame. Large units are 
mounted on vibration dampers to minimize 
vibration transmission to adjacent areas. 


QUICKER AND EASIER INSTALLATION 
The enclosure is self-supporting and entrance 
can be made on sides, top, bottom or back. 
Connecting is made easier by means of sold- 
erless connectors on terminal blocks in roomy 
connection compartments. Units up to 75 
Kva single phase and 45 Kva 3-phase, are 
furnished for interchangeable wall or floor 

45 Kva 3-phase transformer with taps. mounting. 

Interchangeable wall or floor mounting. : : 

Front panel removed, showing interior. Over 43 years experience in the development, 

manufacturing and application of transform- 

e has made these achievements possible. 

You will be doing your company or customer 

a great service when you select the best 

COMPLETE LINE FOR EVERY PURPOSE up to dry-type transformer made only by 

10,000 Kva, up to 15,000 volts, including 


special transformers and saturable reactors. . i 

The same quiet SORGEL transformers are Sorgel Electric Company 
also incorporated in substations. Procurable 
with any type or make of switchgear, or from 
any electrical manufacturer. 


’ 


836 W. National Avenue, Milwaukee 4, Wisconsin 


Sales engineers in principal cities. 


Consult the classified section of your telephone directory 
or communicate with our factory. 
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of products on which more information is 
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of literature desired 
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Product News 





(1) 


switches 


Distribution System 

A new line of safety 
and control centers with the Uni- 
bus plug-in busway form a new 
system called “Masterguard.” Inte- 
grated components provide total 
safety through interlocked discon- 
nection of all line and accessible 
parts when opened for alteration, 
maintenance or inspection. 

Personnel fully protected 
from contact with live parts. Plug- 
ins, switches and control compo- 
nents are completely disconnected 
from the supply bus before they can 
be opened or removed. Other fea- 
tures include safety slides on the 
bus which must be closed before 
plugs can be connected or removed. 

Individual safety switches afford 
similar safety through the use of 
an Isolet outlet box into which the 
switch unit is plugged. Distribution 
and control centers also have plug-in 
components with protected bus and 
wiring features. 

Electrical Distribution Products, 
Inc., Allentown, Pa. 


are 


Lighting Fixtures 


A new line of outdoor fluorescent 
lighting fixtures, called the “Broad- 


streeter,” are for illumination of 
streets, expressways, shopping 
centers and service stations. The 
aluminum, fully-weatherproofed 
fixture is designed to provide more 
light per watt with less glare. It is 
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available in 4- and 6-ft sizes. Fix- 
ture is designed for the latest high 
wattage lamps and standard high 
output lamps. It is a 110-125-volt, 
60-cycle operation, and is available 
for operation on other voltages. 
Metalcraft Products Co., 
Philadelphia 35, Pa. 


Inc., 


(3) 

A new Speedi no-bolt pipe hanger 
No. 70 will accommodate 4 and ? 
in. EMT, 4 in. rigid, 4 in. flexible 
steel conduit as well as aluminum, 
plastic and liquid-tite raceways. It 
is a one-piece unit that is easy to 
install and handles many types of 
raceways. 

Tomic Sales and 
Corp., Detroit, Mich. 


Pipe Hanger 


Engineering 


Switch (4) 

A new oiltight pressure switch 
for heavy duty industrial applica- 
tions on machine tool hydraulic sys- 
tems operating at pressures up to 
5,000 psi. Bulletin 836, Type T, is 
a compact unit with a die cast 
aluminum enclosure that is com- 
pletely sealed to exclude oil and 
water. It also meets NEMA 12 re- 
quirements. Switch has a calibrated 
range scale and indicator to show 
the operating pressure. A visible 
trip indicator also shows when the 
contacts operate. The differential 
adjustment controls the reset pres- 
sure only, and it is accessible from 
the front when the cover is re- 
moved. The contact block has two 
isolated circuits with one normally- 
open and one normally-closed set of 
double break, silver alloy contacts. 
These may be arranged for single 
pole, double throw operation, or 
separate circuit operation. Litera- 
ture is available. 

Allen-Bradley Co., 186 W. Green- 
field Ave., Milwaukee 4, Wis. 


Threading Machine (5) 


A new portable pipe and bolt 
threading machine, called the “552,” 
will ream, thread and cut-off all 
sizes of pipe from 3 in. to 2 ins. It 
has a 4 hp universal, geared head 
variable speed motor. A feature is 
the wide choice of floating-type, ad- 
justable die-heads available. You 
can select either radial or tangential 
type. Both are interchangeable on 
this machine. A new oil control 
valve is conveniently mounted on 
the operator’s side next to the motor 
switch. 

Oster Manufacturing Co., 1340 
East 289th St., Wickliffe, Ohio 








Fuse Block (6) 


A complete line of fuse blocks, 
fuse-switch assemblies, fuse-re- 
ceptacle assemblies, designed to 
block “shorts,” overloading, etc. at 
the source. These plug-fuse devices 
may be installed in either a 2-gang 
box such as the Lt-11, or in any flat- 
face FS fitting. Made of .040-in. 
brass and spray-finished in corro- 
sion-resistant aluminum, the WF74- 
2 is supplied complete with die-cast 
aluminum snap-type covers, 
weatherproof rubber gasket and 
mounting screws. UL approved. 

Perfect-Line Mfg. Corp., Old 
Country Road & RR Ave., Hicks- 
ville, L. I., N.Y. 
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Latrobe 


“TRU -LEVEL" 


Fully Adjustable 


FLOOR BOX 


A 4 inch sheet steel, galvanized octagon water- 
tight floor box, with a 31%” opening—large 
enough for the hand to fit into, in order to 
make inside conduit attachments. 

A V2 inch adjusting ring and 2¥2 inch long 
screw legs make for quick and easy tru- 
leveling 


’ 


Two 2” ond two 34" K O's in sides—three 


K O's in bottom. 
Listed under re-examination service of Under- 
writers’ Laboratories, Inc. 


V2" and two % 


Two Gang Adjustable 
Floor Box 


Adjustable Boxes come in single-round or 
square bodies. Also in square type Single 
Gang, Two Gang, Three Gang and Four Gang 
Boxes. All adjustable boxes are now bonded 
which makes them fire-proof. 

Two models—Right rs 
Angle and the Par- 


allel support. Each model comes in 11 sizes 
to handle pipe or conduit V2” thru 4” 


“Latrobe” 
Pipe or Conduit 
Clamp 


This clamp is made 
with a double safety 
bite of case hard- 
ened tool _ steel. 


Latrobe Products 


Non-Adjustable Floor Boxes 
Adjustable Floor Boxes 
Gang Boxes—Cover Plates 
Junction Boxes—Nozzles 
Pipe or Conduit Hangers 
Insulator Supports 
Cable Supports—Fish Wire 
Staple and Cable Clips 


Sales Representatives in all principal Cities. 


Pullman 


Manufacturing Oo. 


e213 JEFFERSON 


LATROBE. PA. 
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Time Meter (7) 


A new line of running 
meters called “Standco.” These are 
available in 34- and 23-in. flush 
mounting, panel type of meter, both 
in bakelite and metal cases, un- 
sealed, and hermetically sealed. 
They register in hours and tenths 
of hours, hours only, or minutes 
only, and are available for 115-volt, 
220-volt, and 440 volts, either 60 or 
50 cycles. Bulletin No. 810 is avail- 
able. 

Herman H. Sticht Co., 27 Park 
Place, New York 7, N. Y. 


time 


Capacitor Equipments (8) 

Large metal-enclosed capacitor 
equipments that use 50-kvar ca- 
pacitor units and designed for dis- 
tribution substations are now avail- 
able. Designated “‘Mod-ul-var 50,” 
these capacitor equipments use 50- 
kvar capacitor units that are as- 
sembled into 1200-kvar modules. 
Field installation, outdoor or in- 
door, involves only bolting the re- 
quired number of modules together. 
A separate bus entrance or circuit 
breaker compartment is bolted at 
one end to complete installation. 
They are available from 2400 to 
13,800 volts, wye connected, and in 
bank sizes from 1200 to 6000 kvar. 

Westinghouse Electric Corp., 
P. O. Box 2099, Pittsburgh 30, Pa. 


% 


Industrial Fixtures (9) 


This line of industrial fixtures is 
designed specifically for all new 
high-output lamps, including VHO, 
SHO and Power Groove. The louver 
is an improved 30° by 30° baffle- 
type all steel design, finished in 
baked white enamel. Each 4-ft 
louver section (two are used for 8- 


ft fixtures) is locked with captive 
fasteners. Provision is made to 
automatically center louvers and 
protect blades against damage. 
Servicing is by dropping louvers on 
permanent safety chains. The fix- 
ture is Series 88 Power Groove In- 
dustrialist, and includes 48- and 96- 
in. two-lamp models with porcelain 
enamel reflectors. Mounting is by 
stems, chains or on surface. 

AllBrite Division, Curtis-AllBrite 
Lighting, Inc., 352 Shaw Road, 
South San Francisco, Calif. 


i Wi 9 
Cable Reel Lifter 

Large cable reels with broken or 
damaged flanges can be safely lifted 
and mounted for cable pay-out with 
the Hykon Reelift. It lifts the reel 
and supports it on an axle, per- 
mitting the reel to turn freely and 
pay-out cable in the shop, on the job 
or in the field. The axle is adjust- 
able for reels of different diameters. 
The device enables two men to 
mount fully loaded reels of 750,000 
CMC without the use of rollers, 
patched flanges, jacks or make- 
shifts. Dimensions are 3 by 2 ft on 
the base, 4 ft in height. 

Hykon Manufacturing Co., P. O. 
Box 923A, Alliance, Ohio 


(11) 

A new wing-nut wire connector 
designed to make it easier to join 
heavy gauge, hard wires used in 
branch circuit wiring. Features are 
built-in-wrench, spring-tension grip 
and nylon insulating cap. Connector 
is available in two sizes for wire 
combinations from four No. 16 
through two No. 6 with one No. 12. 
30th connectors are primarily in- 
tended for branch circuit wiring, 
machine hook-ups, etc. and are ap- 
proved by UL for pressure cable 
connections, 600-volt, 1000-volt in 
signs or fixtures, branch circuit and 
fixture wiring up to 105°C. 

Ideal Industries, Inc., 1041 Park 
Ave., Sycamore, Ill. 


Wire Connector 
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BETTER 
LIGHTING 
IS EASY 


TO INSTALL AND 
MAINTAIN WITH 
JOB - DESIGNED 

FIXTURES BY 


WHEELER + FULLERTON 


FIXTURES engineered by W heeler-Fullerton anticipate your modern 
lighting needs and provide easy installation plus efficiency and low-cost 
maintenance. Whatever your lighting requirements you can depend on 
WHEELER-FULLERTON for maximum performance with economy. 


FOR ANY FOR ANY 
AL INSTALLATION COMMERCIAL INSTALLATION 


= 
- 
ot 
<€ 
a 


POWER-LUME bs 
delivers twice the emnaunt St STANDARD TROFFER—No. TR 240 KMH 


of lumen output per foot of lamp for individual , : 
length. For medium to high mounting Pa vl shh sa tenets on BB cay agers 
d ele are ensths prese oe ae 
applications. 8' fixture provides maximum a oe engths presenting a neat 
‘ : Sg : appearance. “Magic Hinge” door provides 
ectiveness in light distribution, ease of in- ° ° Fgh . ‘ 
tallation. Self-cleaning. easy maintenance easy access for relamping. Wide variety of 
Sic < , . « me as a < “/ 


shielding media available. 
mum STANDARD DOME DURATACH 
RLM a quarter-twist removes the entire unit for 


easy maintenance of this durable 
porcelain enamel reflector with vented 
neck. Cutoff is 174° below the horizontal 
axis. Versatile Duratach reflector 
assembly fits any Duratach canopy. 


SHALLOW SURFACE—“LOWELL’’ 
modern design with plastic 
sides; solid or louvered shielding. Two, four 


and six lamps; rapid start for slimline. 


Send for complete catalog 
WHEELER: FULLERTON 


Lighting Division + Franklin Research Corp. and 
275 CONGRESS STREET, BOSTON 10, MASS. Nee am 


eeeeeeaeoeae eee 





Factories at 
HANSON, MASS. 
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perreen non-corrosive! % 


competitive in cost! 


Reynolds Aluminum Electrical Rigid Conduit cuts both 
installation and maintenance costs. Weighing approximately 
two-thirds less than steel conduit, aluminum conduit is 
easier to handle, faster to install. No special tools or equip- 
ment are required. Bending is easier because aluminum 
“sets” —less spring back. 

Aluminum conduit can’t rust—ever. This means no re- 
placement worries due to rust—no periodic protective main- 
tenance problems—no rust on walls or surrounding fixtures 
—no rusting of threads. Aluminum conduit is also corro- 
sion-resistant to water, weather and most industrial atmos- 
pheres. Aluminum conduit is non-magnetic. Voltage drop is 
reduced—longer conduit runs or smaller conductors are 
possible. Aluminum conduit won’t spark from accidental 
contact blows from hard objects—excellent for use in in- 
flammable areas and atmospheres. 


For more information 
and names of Reynolds Aluminum Elec- 
trical Rigid Conduit outlets, call your 
nearby Reynolds Sales Office or write 
Reynolds Metals Company, Box 2346-ET, 
Richmond 18, Virginia. 


The Finest Products 
Made with Aluminum 


are made with 


REYNOLDS G22 ALUMINUM 


Also write for descriptive brochure. 


Watch Reynolds TV show—"*WALT DISNEY PRESENTS'’— every week on ABC-TV. 
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Platform (12) 


The Pitman Aerial platform is 
now available with a fiber glass 
boom designed to afford maximum 
protection against electrical haz- 
ards. With the exception of bronze 
bushings at the point where the op- 
erator’s platform attaches to the 
boom, all parts of the boom from 
the base outward are constructed 
of insulating materials. The hoom 
has been tested with potentials of 
230,000 volts ac between the oper- 
ator’s platform and the grounded 
boom base without flashover. Two 
models are available, the 40HFD 
for working heights up to 40 ft and 
50 HDF for working heights up to 
50 ft. 

Pitman Manufacturing Company, 
Grandview, Mo. 


End Belt (13) 


A newly-designed end bell for use 
on threaded conduit. It is used to 
provide a smooth, rounded pulling 
surface, preventing damage to cable 
sheath or insulation as it is pulled 
through conduit. Standard Type 
“TNA” end bell is of cast aluminum, 
and will accommodate conduit rang- 
ing from 13 ins. to 5 ins. Bronze fit- 
tings are also available. 

O. Z. Electrical Manufacturing 
Co., Inc., Brooklyn 17, N. Y. 


Batteries (14) 


A new series of flat-plate bat- 
teries has been added to the Exide 
plastic-jar line of stationary bat- 
teries, extending the range of 8-hr 
capacities available in this line up- 
ward by 1020 amp-hrs. Designated 
Type FWA, the series consists of 
four sizes with 8-hr capacities rang- 
ing from 840 to 1680 a-h. They sup- 
plement Exide’s PWA and EWA 
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series which have capacities rang- 
ing from 50 to 660 a-h. These types 
—all designed for float-charge serv- 
ice—feature patented corrosion- 
resistant Silvium alloy in lead-anti- 
mony grids; special explosion-con- 
trol devices; shock-absorbent plas- 
tic jars and super-impact plastic 
covers. Assembled as_ single-cell 
units, the FWA models have 15, 19, 
23 and 29 plates. Capacity ratings 
(8-hr) respectively are 840, 1080, 
1320 and 1680 a-h. They are sup- 
plied either charged and filled with 
electrolyte, or dry-charged. 

Exide Industrial Div., The Elec- 
tric Storage Battery Co., Rising 
Sun and Adams Aves., Philadelphia 
20, Pa. 





Cable Spacer (15) 

A new, one-piece, “wrap-around” 
type of cable spacer for overhead 
distribution systems. Designed for 
use with the new messenger-sup- 
ported aerial cable systems, the 
PLM cable spacer features unit con- 
struction that eliminates need for 
bolts, nuts, tools or any separate 
parts to install. Spacer is installed 
by hanging spacer on messenger, 
then “wrapping” it around conduc- 
tors and snapping shut into latched 
position. They are designed of 
Lucite and supplied to fit cables 
from # in. to 1 in. outside diameter, 
for 3-phase cable systems to 5 kv 
rating. 

PLM Products, Inc., 3875 W. 
150th St., Cleveland 11, Ohio 


Whether you call it “jig time" or just plain fast, you'll 
like the speed with which you can complete service | 
mast installations with Porcelain Products Mast Kits, 
For example, the new flash plate is in one piece... 
just slip it over the pipe, bend it to the roof angle and 
nail down, Fast, sturdy, sure. The other features too, 
are first quality throughout, with each part designed 
especially for service mast usage. They're easiest to 
install, look the best when in use and give both con- 
tractor and home owner best all around service. PP 
Mast Kits are produced in a full range of sizes and 
types, and are as close as your nearest electrical dis- 
(16) tributor. Each is packaged in a single carton, complete 








Lighting Fixture 
KY ee { ipe. Choose PP f ofitable 
The LV series of lighting fixtures encept far the pips. Chests PP ar a meee prams 


- £ . " ° installation that will satisfy your most cost and appear- 
are designed for wide area lighting ance conscious customers. Send for detailed folder — 


in any commercial installation. no obligation. 
They are 32? ins. deep. Curved or 


straight extruded Polystyrene plas- 

tic sides provide uniform glow. 

Curved luminous steel sides are fin- | ; 

ished in high reflectance baked 

white enamel. “V” shaped channel \ 

cover and cross baffle one-piece as- A \ 
sembly provides for pleasant lamp > ! 


shielding. Fixtures can be mounted 
i ili , With upper courses FLASH-PLATEis Upper courses of 
directly to ceiling ad suspended iby of shingles re- twisted to conform shingles are re- 
stems as direct-indirect units, moved, FLASH-_ to pitch of roof and enone —— 
i i i i i i i lown into 
singly or in continuous rows. They PLATE is slipped nailed in place, slippe 


are available in two or four lamps ae 1 
in 4-, 6- and 8-ft lengths. ; 
”" Leadlight Fixture Co, 800-100th PORCELAIN PRODUCTS CO. 


Ave., Oakland 3, Calif. | 225 N. PATTERSON ST. CAREY, OHIO 
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I-T-E CIRCUIT BREAKER COMPANY 











An I-T-E TRANFO-UNIT is probably the easiest way you could find 
to bring high voltage power right up to a load area in a factory or 
into a commercial building. Because it’s actually a complete secondary 
unit substation . . . combining primary switch, transformer and secon- 
dary circuit breakers all in one neat, attractive package. 


A TRANFO-UNIT is delivered as one package too (in all but the very 
largest sizes), so installation is very easy. Just put it in place, connect 
the leads, and that’s all there is. No time-consuming handling of 
countless separate pieces of equipment. 


You can order TRANFO-UNITs pre-engineered to your own particular 
application requirements ...in a wide range of ratings up to 3000 
kva. Available for both indoor and outdoor installations. Since 
they’re completely self-contained, they require minimum floor space 
and no fence. 


How much does this extra convenience and safety cost? No more 
than hodgepodge arrangements of assorted gear. The TRANFO-UNIT 
is more evidence of I-T-E’s constant policy: to give more value at no 
extra cost. Do you use I-T-E electrical equipment? If not, why not? 
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Circuit breaker protection for single circuits. Use I-T-E 
URELITE individually enclosed power circuit breakers to 
protect large load single circuits in factories and as power 
entrance devices in many commercial buildings. Easy to 
install. Extra roomy cable box makes it easy to pull and 
bend cables. All mounting equipment and contact assem- 
blies can be removed for installation. Box can accommodate 
cables one size larger than standard and still leave working 
room. Provision for four conduits at both top and bottom 
of box means utmost flexibility in cabling. Enclosure is 
shipped separately. During installation, breaker remains 
in protective carton 


Switchgear easy to install. I-T-E metal-clad switchgear 
reduces installation effort to an absolute minimum. Base 
frame is shipped in advance for setting into floor. Switch- 
gear arrives preassembled in large units for quick position- 
ing and connection. Very little actual assembly work 
required. Sturdy construction makes possible required 
handling without risk of frame distortion. Units are 
engineered and manufactured with care to insure that they 
will fit accurately together at the site. Their quality con- 
struction means customer satisfaction. 


Space saver... cost saver. Big protection in small size. 
I-T-E CorDON® circuit breakers combine the space and 
cost economy of molded case construction with inter- 
rupting capacity of up to 100,000 amp. They cost approxi- 
mately one-third less than alternative devices and require 
only half the panel space. Available loose or individually 
enclosed in a broad range of ratings for a wide variety 
of applications. Especially valuable for circuits fed by 
high-current capacity lines. 





1-T-E Circuit Breaker Company CO-2 
1900 Hamilton St., Philadelphia 30, Pa. 


TRANFO-UNITS Molded case circuit breakers 
URELITE circuit breakers | Power switching centers 
Metal-clad switchgear Metal-enclosed bus 

(4.16 and 13.8 kv) | Secondary unit substations 
CoRDON circuit breakers QUE vasintinsscenedxseiuah 


Name 


SEND COUPON OR WRITE Company...... 


Get complete, up-to-date in- 
formation on I-T-E equipment. 


Street 
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-rific! 


PARAGON’S 
4000 series 


TIME SWITCH 








You're further ahead in every way 
with Paragon's new 4000 Series. Its 
40 ampere tungsten design gives it 
the highest capacity available in gen 
eral purpose, low-cost time switches 
...3314% greater safety factor! And 
free-floating ‘‘make’”’ and ‘‘break”’ 
contacts prevent contact welding... 
eliminate costly call-backs 

Other advantages include: easy 
installation, skip-a-day versatility, 
compact styling, sturdy construction 


|’, OBEYS THE SUN! 
(, ASTRO DIAL permits setting t 


< ww 2 5 


IGNORES POWER FAILURES! 
SPRING-WOUND CARRYOVER keeps the 
4000 Series operating dependably dur 
ing power failures. When po 

stored, the carryover is automat 
rewound by the timing motor 


CATALOG 5919 HAS FULL DETAILS. WRITE TODAY! 


PARAGON ELECTRIC COMPANY 


1614 TWELFTH STREET + TWO RIVERS, WISCONSIN 
TIME 1S MONEY — CONTROL IT WITH PARAGON 


Relay (17) 


New self-contained photoelectric 
relay is designed for indoor use on 
limit switch type applications such 
as conveyor lines, doors and loading 
devices where the breaking of a 
light beam can be used to perform a 
job. The unit’s small output relay 
is operated directly by its cadmium 
sulfide power cell. The photoelectric 
relay draws its full operating power 
of 57.5 volts directly from trans- 
former which supplies power to 
light source. Unit operates at a 
maximum of 200 operations per 
minute at a minimum illumination 
level of 25 fc. Complete light beam 
cut-off is required to operate the 
power cell. Unit may be mounted 
in any position. Bracket for wall 
mounting permits 360° rotation, 
30° tilt up from the horizontal and 
90° tilt down to the vertical. Spade 
terminals are used. A 9-ft length 
of cable is supplied. 

General Electric Co., 
tady 5, N. Y. 


Schenec- 


Trencher (18) 


A new gear-draulic trencher for 
International Harvester 340 and 
460 utility tractors, will trench at 
widths from 6 to 14 ins. and at 
depths to 6 ft. It will dig up to 800 
ft. of trench per hour. It has a for- 
ward propulsion drive utilizing a 
specially installed power-take-off 
that transfers power from the 
tractor through a combination vari- 
able hydraulic drive and speed re- 
ducer, to a geared spacer that, in 
turn, returns the power back into 
the tractor’s power train at a 
“creep” speed. This converts the 
tractor’s speeds from miles per hour 
to feet per hour. It can be engaged 
or disengaged to permit the con- 
ventional tractor drive to operate 
at regular speeds. The variable hy- 
draulic drive automatically adjusts 
the forward speed to intermittently 
changing soil conditions for unin- 
terrupted smooth trenching. 

Auburn Machine Works, Inc., 
Auburn, Neb. 


Dimmer (19) 


A new wall-mounted dimmer with 
fingertip control to provide variable 
light level for both fluorescent and 
incandescent lights. Features are: 
a single dial control with a built-in 
on-off switch; a transparent face 
plate; automatic reset circuit 
breaker; single terminal panel. Unit 
is a transformer type switch. Dim- 
mer controls up to eight rapid-start 
40-watt fluorescent lamps, or eight 
trigger-start 20-watt fluorescent 
lamps, and any number of incan- 
descent lamps up to a total load of 
360 watts. Dimmer can be used 
with chandeliers, accent lights, 
cornice, cove and valance lighting. 

Thomas Industries, Inc., 410 
South Third St., Louisville 2, Ky. 


Floodlight (20) 


New heavy-duty mercury vapor 
floodlight, Type MVE-210, 1000 
watts, is dust-tight and weather- 
proof. Reflector and lens are 20 ins. 
in diameter. Housing is cast 
aluminum. By means of adjustable 
stops, floodlight can be turned 
around or tipped over for relamping 
and cleaning. Both horizontal and 
vertical degree scales are provided. 
Different types of mounting are 
available. 

Crouse-Hinds Company, Syracuse 
LS F. 
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Distinctive Lighting at Modest Cost 
... for Interiors of All Types 


Rarely do you find a fluorescent lighting 
fixture that is truly distinctive. Occasion- 
ally, some measure of distinction is reached 
through appearance, lighting performance, 
or decorative effect produced. SABRE by 
Miller, however, achieves true distinction 
through a unique blend of all these virtues. 
And, it’s available at modest cost. 


SABRE is rapidly becoming one of the 
most wanted fluorescent fixtures in Amer- 
ica. Pictured are just a few typical interiors 
where it is already doing a superlative ~ e 
lighting job. SABRE fits interiors of all 2: 1PM Beatal Ofiee 
types — large or small, new or old. 7} 


Styling with trim, crisp lines produces 
a sweeping effect and enhances decor . 
efficiency of 7444% means fewer fixtures 
needed per footcandle to make today’s 
high lighting levels possible . . . one-piece, 
wrap-around refractor of prismatic, crystal 
clear plastic provides sparkle, with com- 
fortable viewing from all angles. 


Furniture Store 


For a lighted demonstration, contact your 
Miller distributor, And, for full catalog 
information on this unique fixture write 
Dept. 8959. 


THE miller COMPANY + MERIDEN * CONN. 











WIRES 


through conduit! 


ee NS , 
it’s fast and easy 
with 


WIRE LUBE’ 


IDEAL WIRE LUBE is a new-formula 
lubricant applied with hand or brush 
to wires or cables being pulled into 
conduit. 


WIRE LUBE protects insulation 
against breaks and strains because 
the wire or cable “rides” on a slip- 
pery film. 
WIRE LUBE soon dries on wire into a 
talc-like powder... making it easier 
to remove wire from conduit if nec- 
essary later. 
Use WIRE LUBE on rubber or plasti: 
covered wire or cable. WIRE LUBE 
is non-corrosive, non-combustible, 
and perfectly safe for AN 
hands or clothing. WY 
Sold through 
(In Canada: 


FREE LITERATURE ® MAIL THIS COUPON 


-------------==55 


IDEAL INDUSTRIES, Inc. @DEAD) 


\U41-H Park Ave. 
Sycamore, Illinois 


Please send catalog data on IDEAL 
WIRE LUBE. 


Name 





Address. 





City. __Zone State 


ER ceneup enpaenen queues enenenamenamansenee 
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{merica’s leading distributors. 
Irving Smith, Ltd., Montreal) 








ELECTRICAL 


Scaffold 

The new Sky Witch, a portable 
materials lift and hydraulically ele- 
vating scaffold, is now available in 
a variety of sizes and capacities. It 
is made with standard platforms 
ranging in size from 24 by 73 by 
24 ft to elevate to heights from 10 
to 24 ft, lifting loads up to one 
ton. Unit is available on skids for 
mounting on conveyance, mounted 
on casters, pneumatic-tired wheels 
and trailers. Raising and lowering 
of Sky Witch is controlled from the 
platforms by a single lever regard- 
less of power unit used. Standard 
models are available with a choice 
of gasoline or electric motors to 
power the hydraulic system. 

Charles Machine Works, Inc., 699 
B St., Perry, Okla. 


(22) 

A new line of Type “DP” duplex 
pump controls—combination and 
non-combination—were developed 
for control of motors on twin pump 
installations where two pumps oper- 
ate either individually or in con- 
junction to provide the necessary 
pumping operation depending upon 
the pumping rates required. All 
combination Type “DP” provide a 
disconnect means for every motor, 
either through the use of a discon- 
nect switch, fusible or non-fusible, 
or a thermal magnetic trip circuit 
breaker placed in series with the 
starter and load. All duplex pump 
controls have the front operated 
mechanism mechanically inter- 
locked with cover of enclosure. Non- 
combination types consist of two 
Type RA magnetic starters and a 
single type “MR” relay for electric 
alternating mounted in one enclo- 
sure. They are normally supplied 
with 3-pole construction for 3-wire, 
2- or 3-phase power systems. 

Arrow-Hart & Hegeman Electric 
Co., 123 Hawthorn St., Hartford, 
Conn. 


Controls 


CONSTRUCTION AND MAINTENANCE 


Guy Hook (23) 

New improved MIF guy hook will 
accept all types of guy deadending 
devices from 0 to 96° permitting 
the use of one attachment for both 
down and span guys. The made up 
guy hook can be installed at any 
time during construction, either be- 
fore or after pole is set. Channel 
shape of back provides fitting to 
any pole diameter and ears accept 
a wide range of strand diameters. 

Malleable Iron Fittings Company, 


Branford, Conn. 


(24) 


A complete line of aluminum fit- 
tings to be used on aluminum con- 
duit. Included in the line are cable 
supports, expansion fittings, end 
fittings, split couplings, pull box fit- 
tings, U-bolts, terminators and 
bushings. 

O. Z. Electrical Manufacturing 
Co., Inc., 252 Bond St., Brooklyn, 
N. Y. 


Fittings 


Switch (25) 


An automatic transfer switch, 
T-100A, employing a dual circuit 
breaker design that utilizes two op- 
posing solenoids through a common 
transfer linkage for transfer power. 
The “two-position” solenoid-actu- 
ated switch provides automatic 
transfer of power and light service 
to an emergency source in the event 
of failure of the normal source with 
the load automatically returned 
upon normal restoration. Available 
to 600 volts, 100 amps, the switch 
affords interrupting capacities to 
10,000 amps rms. Switch is oper- 
ated by power from the side to 
which the load is_ transferred. 
Switch is available for ac or de ap- 
plications, for ratings to 600 volts 
ac and 250 volts de. 

Lake Shore Electric Corp., 
Willis St., Bedford, Ohio 
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OILTIGHT LIMIT SWITCH 
Bulletin 802T with sealed heads 
ond bodies. Various operators. 


PRECISION LIMIT SWITCH 
Bulletin 802 oiltight. Responds 
to very small operator travel. 


OILTIGHT CONTROL UNITS 
Bulletin 800T. Choice of push 
buttons, lights, and switches. 


OILTIGHT CONTROL STATIONS 
Bulletin 800T for up to 16 units 
in die cast aluminum enclosure. 


— 


PNEUMATIC TIMERS 
Bulletin 849. Reliable and accu- 
rate. For on-delay or off-delay. 


OILTIGHT PRESSURE CONTROL 
Bulletin 836. For hydraulic sys- 
tems with pressures to 5000 psi. 


STANDARD DUTY PUSH BUTTONS 
Bulletin 800. Up to three units, 
also pilot lights and switches. 


FOOT SWITCH 
Bulletin 805. In rugged die cast 
housing for toughest service. 


ALLEN-BRADLEY _ woror’ 


MOTOR 
eset Ba cers 


Allen-Bradley Co., 1307 S. First St., Milwaukee 4, Wis. In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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“WHY SO MANY 
WALL ANCHOR SIZES?” 


ONLY TWO 
SIZES OF 


CAL), AN A fis * 


MADE INU 5 A 


WALL 
ANCHORS 
FOR ALL 

WALLS 


AND ONE SIZE FOR 
HOLLOW DOORS 


“Your WORKMEN need not 

carry Tool Kits full of differ- 

ent size anchors or drills . . . 

They need only two size drills, 1/4” and 5/16”, 

and two size WING-DINGS” . . . They can anchor 

anything up to 500 pounds, to walls up to] 1/4” ? 
thick . . . Let us send you free samples of WING- = 
DINGS. Just request them on your letterhead.” 


JOHN A. WRIGHT 
Vice President 


SIX TO ONE FASTER INSTALLATIONS 
Shag, GUN 


Operates simply and safely. It’s fast. Operator 
can install six wing-dings with gun while one is 
being installed by hand. Installs all 3 sizes. For 
full details request Bulletin No. 7925. 

SOLD ONLY THRU DISTRIBUTORS 


DIAMOND EXPANSION BOLT CO., INC. 


GARWOOD, NEW JERSEY 
BRANCHES: Atlanta, Boston, Chicago, Dallas, Denver, Detroit, Los 
® Angeles, New York, Philadelphia, Pittsburgh, San Francisco, Seattle, 


St. Louis, Washington, D. C., Montreal, Toronto, Vancouver, Canada. 





Substation 


A new Power-Zone package unit 
substation is available, measuring 
794 ins. high, 94 ins. long and 36 
ins. deep. Because all components 
can be reached from the front, unit 
can be placed against a wall. They 
are available with capacities from 
75 kva to 300 kva, with high volt- 

| ages up to 4800 volts and low volt- 
ages up to 600 volts. The high-volt- 
age section may be ordered with 
either an air interrupter switch or 
oil cutouts, with or without fuses. 

Square D Company, 6060 Rivard 

St., Detroit 11, Mich. 


Control (27) 


A new automatic engine start- 
ing control, intended for fully auto- 
matic starting and stopping of en- 
gine driven generating sets. Fea- 
tures are: prevents recranking at 
full engine speed; designed to re- 

| spond at 50% of normal battery 
| voltage; operates over broad am- 
hient temperature range; repeated 
| or continuous cranking cycles pro- 
| vided by same panel; industrial 
| control type components through- 
| out; operates from a single pole 
| contact on the automatic transfer 
switch or control station. Publica- 
tion 653 is available. 

Automatic Switch Co., Florham 

Park, N. J. 


Starters (28) 


Two classes of new oil immersed, 
explosion-proof, corrosion-resistant, 
weatherproof, 2000-5000-volt start- 
ers designed for hazardous and 
semi-hazardous locations have been 
announced. NEMA Class E1 start- 
ers are rated at 50-mva interrupt- 
ing capacity and provide built-in 
short circuit protection to a motor 
| on systems having a maximum of 

50-mva capacity. Starters are avail- 
able in a floor-mounted, liftout type 
| with all components immersed in oil 
| (Class 5911) and in a frame- 
| mounted tank lowering type with 
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high voltage components immersed 
in oil and the low voltage control 
components mounted in explosion- 
proof air boxes (Class 5912). Basic 
design features include a recessed 
clear oil level sight gauge protected 
against external damage; segre- 
gated high and low voltage panels 
and components; heavy corrugated 
oil tank; stainless steel cover hard- 
ware; grounded center tap (110 
volts) of the 220-volt circuit; ad- 
justable overcurrent relays for 
short circuit protection. 

Allis-Chalmers Manufacturing 
Co., Milwaukee # Wis. 


Post Lanterns (29) 

A new accessory, named “Lite- 
Guard,” for post lanterns which 
automatically controls the on-off op- 
erations of outdoor lanterns, oper- 
ates automatically without any 
switches. The Lite-Guard is acti- 
vated by a photo electric cell that 
turns on the post lantern at dusk 
and then again automatically turns 
off the post lantern at dawn. De- 
signed to offer protection for the 
home by providing outdoor light 
when the home owner is away. It 
is made to fit any 3-in. post. 

Progress Manufacturing Co., 
Inc., Castor Ave. and Tulip St., 
Philadelphia 34, Pa. 


Floor Raceways 


Two new “Headerduct” systems, 
featuring increased wiring capac- 
ity, are designed for applications 
utilizing cellular steel floors. The 
new 15,000 series provides 20.294 
sq ins. of duct capacity (24 by 10 
ins.), and the 14,000 series has a 
9.2 sq in. capacity (1% by 7% ins.). 
Lengths of 3- and 5-ft are avail- 
able in the 15,000 series, and 8-, 9-, 
and 10-ft for the 14,000 series. 

National Electric Division, H. K. 











Newest; of tho ew 





FOUR (ae 
COMBINATIO 
QUIET SWITCHES 


You’ve been waiting for! 





LEVITON is the first to bring you four entirely 
new devices in the combination duplex line... 
the now popular mechanical Quiet Switch in 
combination with power outlets or pilot lights. 
The Quiet Switches are all precision-balanced 
with heavy special silver contacts, magnetic 
arc-snuffing action. The movement? So quiet 
you can hardly feel it! 


The features? All these: 


U-GROUND POWER OUTLETS offer maximum safety. Conform 
to N.E.C. requirements. Also accepts any 2-wire plug. 
ALL POWER OUTLETS have bronze double-wiping contacts 
for longer life and pressure grip. Can be wired inde- 
pendent of, or controlled by switch. 

PILOT LIGHT takes standard S-6 candelabra lamp that’s 
oy unscrewed. Nickel-plated protective hood over 
amp. 

RUGGED CONSTRUCTION! Base molded of brown phenolic... 
covers of either brown phenolic or ivory thermosetting 
plastic. Heavy gauge rustproofed underslung steel strap 
is riveted through cover and body to form a permanent 
assembly. 

EASY TO INSTALL! Large head No. 8 terminal screws have 
deep milled slots for easy wiring. Accommodate up to 
No. 10 conductors. Wiring diagram furnished with unit. 
Wide plaster ears on strap make wall alignment easier. 
ECONOMY! Save installation costs and wall space—single 
gang box and wall plate are all that is needed. 


+ No, $223 18 


+ SINGLE POLE 
- Quiet Switch 


No. 5225 - No, 5222 - No, 5224 


SINGLE POLE * SINGLE POLE TWO SINGLE 
Quiet Switch . Quiet Switch POLE 

with _ WITH POWER _ Quiet Switches | with 
U-GROUND OUTLET ON SAME PILOT LIGHT 
OUTLET ‘ * CIRCUIT © 

Rating + Rating + Rating + Rating 

Quiet Switch: . Quiet Switch: . Quiet Switches: . Quiet Switch: 
15A—120V , 15A—120V . 1SA—120-277V , 15A—120V¥ 
AC only AC only AC only 

U-Ground Outlet: * Power Outlet: * a 

15A—125V * 15SA—125V ° * 75W=1 


Listed by Underwriters’ Laboratories, Inc. 


YOUR BEST JOBS ARE DONE WITH... 


Write for full details today! 


LEVITON MANUFACTURING COMPANY, Brooklyn 22, N. Y. 


Porter Company, Inc., Pittsburgh 


Chicago « Los Angeles « Leviton (Canada) Ltd., Montreal 
. No. $223 18 
19, Pa. kant 


For your wire needs, contact our subsidiary: American Insulated Wire Corporation 
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BUILD 
ELECTRICALLY! 


RELY ON.......ccccsee,, 


National 
Price Service 
FRR ss ciicdescsceccees 
You can BE SURE of your 
material costs! 
You can BE SURE that your 


resale prices include all 
overhead expense plus — 


A FAIR PROFIT ! 





' 
HENDERSON-HAZEL CORP. Dept. A-98 
13601 EUCLID AVENUE » CLEVELAND 12, OHIO 


Gentlemen: 

Please send me the complete story of National 
Price Service, how it will keep me up-to-date 
with changing material prices, and suggest 
profitable resale prices—quickly. No obligation. 


Nome 





Title 





' Compony 





Address 








National 
Price Service 


HENDERSON-HAZEL 
CORP. 


13601 EUCLID AVENUE + CLEVELAND 12, OHIO 
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Floor Box (31) 


A new adjustable sheet steel floor 

box, known as No. 190 “Tru-Level” 
series, was developed for concrete 
or tile floor, also wooden floors with 
concrete base. It is a fully adjust- 
able 4-in. galvanized, octagon, 
watertight box. Box-body cover has 
a 31-in. opening, octagon box is 24 
ins. deep with two 4 in. and two 
-in. knockouts in the sides and 
three 4 in. and two ? in. knockouts 
in the bottom. It is listed under 
re-examination services of UL. 

Fullman Manufacturing Co., 
1209 Jefferson St., Latrobe, Pa. 


Meter Panels (32) 


Individual convenience of mobile 
home meter panels for trailer parks. 
The fitted hinged cover assures 
raintight, weatherproof protection 
and can be securely locked to pre- 
vent tampering, vandalism or chil- 
dren’s accidents. The plug-in re- 
ceptacle is located at the bottom of 
the enclosure. They are constructed 
of heavy gauge, galvanized steel 
which has been Irridite processed. 
A wide range of models having 
either single or double meters are 
available to meet individual trailer 
park requirements. Having a 120/ 
240-volt meter, 30-amp single pole 
breaker and 35-amp 120-volt 3-wire 
receptacle, meter panels can be 
easily converted in the field to take 
a 240-volt, 4-wire, 60-amp recep- 
tacle. Literature is available. 

United Enterprises, 15735 S. 
Paramount Blvd., Paramount, Calif. 


Signal Horn (33) 

An ultra-flexible, vibratory horn 
of advanced design which simplifies 
the installation of emergency 
alarms and coded signal systems in 
public buildings, industrial plants 
and institutions has been developed. 
The Vibratone horn provides a 
choice of three styles, each with six 
different mounting variations. 


Modular accessories enable one 
basic unit to meet the widely vary- 
ing audible signal needs of diverse 
areas such as production, storage, 
office, assembly halls and corridors. 
Horn unit fits into any 4-in. square 
electrical outlet box. Each basic 
horn unit is equipped with an in- 
dividual volume control. Sound can 
be adjusted from a barely audible 
buzz to 101-103 decibels at 10 ft. 
Three horn models are available— 
grille type for offices, laboratories 
or other general areas. 

Federal Sign and Signal Corp., 
8700 So. State St., Chicago 19, IIl. 


(34) 

A new home and farm fire detec- 
tion-alarm system comprises six 
fire detector elements, 200 ft of 
wire, staples, screws, a 4-zone con- 
trol panel with a system test but- 
ton, battery and battery power sup- 
ply gauge. Fire detectors signal an 
alarm if there is a sudden increase 
in temperature or if temperature 
reaches a pre-set fixed degree. Each 
detector monitors 2500 sq ft. They 
can be painted to match any decor 
and normally would be placed on 
ceilings of the cellar, kitchen and 
attic or heater room. The control- 
alarm panel normally is installed, 
either surface or flush-mounted, in 
the master bedroom with the alarm 
sounding also in or directly outside 
this room. 

Kidde Ultrasonic & Detection 
Alarms, Inc., Clifton, N. J. 


Fire Detector-Alarm 


(35) 


A new hydraulic hand operated 
crane for lifts from pick-up trucks 
of electrical equipment. Available 
in both 1500- and 2500-lb capacities 
and one crane is interchangeable 
with any number of trucks equipped 
with crane mounting. Also comes 
with dolly mounting for warehouse 
use. 

Ideal Crane Company, Inc., Box 
516, Wichita Falls, Texas 


Crane 


Fittings (36) 

The “GEJ” series explosion-proof 
fittings are available in a complete 
line of hub styles with 14- and 2- 
in. hubs in non-rusting, non-corrod- 
ing aluminum alloy. They measure 
6% ins. in diameter and 334 ins. 
deep. They are available with blank 
flat as well as a 3- and 5-in. deep 
dome covers for Class I, Group C 
and D; Class II, Group E, F and G. 

Killark Electric Mfg. Co., Vande- 
venter and Easton, St. Louis 18, Mo. 
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Steady plant production demands dependable power cable... 


‘ah 


Z 


[RITE-HABIRPRENE CABLE 
gives unexcelled performance! 


. 
“4%, 


To help assure uninterrupted production, modern 
industrial plants require reliable cables for delivering 
electric power to production lines. The service reli- 
ability of Phelps Dodge Habirite-Habirprene is unsur- 
passed by any other rubber insulated neoprene 
jacketed type RR cable. 

Habirite-Habirprene is a combination of specially 
engineered butyl rubber insulation and neoprene 
jacket. The overall features of this cable provide 


greater resistance to heat, oxidation and ozone; im- 
proved electrical properties, including superior insula- 
tion resistance; higher copper operating temperature; 
superior flexibility; improved mechanical toughness 
against damage from installation hazards and extra 
resistance to corona, an absolute necessity for high- 
voltage neoprene jacketed cable. 

As a general purpose cable, Habirite-Habirprene 
assures the utmost in safety, durability and reliability. 


See Your Phelps Dodge Distributor! 


PHELPS DODGE COPPER 


CORPORATION 


PRODUCTS 


SALES OFFICES: Atlanta, Birmingham, Ala, Cambridge, Mass, Charlotte, Chicago, Cincinnati, Cleveland, Dalles, Dayton, Denver, Detroit, Fort Wayne, Greensbere, N.C, Houston, Indianapolis, Jacksonville, 


Kansas City, Mo, Los Angeles, Memphis, Milwaukee, Minneapolis, New Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., San Francisco, St. Louis, Seattle, Washington, D.C. 
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» Fashion Plate 
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Exciting new idea in wall switches 


Lets the builder or owner match, blend 
or contrast any decorating scheme 
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TAP-EEZ... 


new tap-action, flush-mounted switch 


for buildings, institutions and stores. Rugged 
enough for all a-c applications, yet much more 


- L} | attractive than ordinary switches. 
- | 
rT >] 


WINS NEW CUSTOMERS... 


CAPTURES MORE BUILDER DOLLARS 


Fashion Plate opens the door to more business in new 
construction... for homes, buildings, institutions... 
brings you a bigger share of the total building dollar 


There’s real excitement about Fashion Plate* 
among builders and architects. They are tak- 
ing a second look at wall switches. That means 
you'll see Fashion Plate in more and more 
specifications . . . in more and more new 
homes and buildings. And you are the one 
who profits. 


being supplied with a brand-new merchandis- 
ing package for Fashion Plate. And they are 
being sent to you to supply their wiring needs. 

Don’t wait. Stock up now before the big 
building rush this summer. Next job you 
wire, suggest Fashion Plate. It’s an exciting 
new product that wins customers and 





Right now, builders all over the nation are 


builds profits. 


* Trade-Mark 


ASK YOUR BRYANT DISTRIBUTOR forasampleof Fashion Plate. Take it apart and see the built- 


Smooth, quiet action. Low in- 
stallation cost. Just press on 
back plate and actuator. 


in quality . 


UNLIMITED APPLICATIONS—AVAILABLE IN SINGLE, 
DOUBLE AND THREE GANG COMBINATIONS—WITH 
CLEAR OR IVORY ACTUATORS, BLACK OR WHITE BACK PLATES 


Silver alloy contacts in- 
sure long life. Positive 
controlled contact action. 
Listed by Underwriters’ 


Compact design. Fits 
standard switch boxes. 
Requires no special 
wiring. 


. the trade-mark of Bryant superior wiring devices. 


Time-saving, clamp-type, 
back wiring terminals 
make installation quick 
and easy. 


Laboratories, Inc. 


Fashion 


Plate mans 





the.exciting things come from 


BRYANT 


THE BRYANT ELECTRIC COMPANY, BRIDGEPORT 2, CONNECTICUT 
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SURFACE 
MOUNTING 


Ceiling Unit (37) 


A new four-way ceiling unit that 
combines a heater, a circulating fan, 
a light and exhaust fan. While fan 
is circulating gently heated air, the 
exhaust fan automatically shuts off 
preventing any loss of warm air. 
Heating element is the enclosed 
type. A silent exhaust fan quickly 
carries off all steam and odors. Lens 
on the 100-watt light is hinged for 
easy removal and is especially de- 
signed to illuminate the entire bath- 
room. Unit is equipped with a back 
draft hamper which is flanged for 
use with standard 4-in. duct. 

NuTone, Inc., Cincinnati 27, Ohio 





Tap (38) 


NO A mechanical tap for use with 
W, W aluminum to aluminum, copper to 
ideale IRE RANGES aluminum or copper to copper con- 
ductors. Reddy tap is used to make 
and DRVE RS - = tee or parallel taps or crossovers of 
‘ either copper or aluminum conduc- 
tors. Tap comes with contact sur- 
faces coated with cable joint com- 
pound which acts against high re- 
Ee sistance oxide films on aluminum or 
screw staked to ; : unplated copper conductors. It is 
clamping pad installation when you use Royal Range | available in six sizes to accommo- 
oul apni a and Dryer Receptacles with the exclusive | date conductor sizes in any com- 
e actior oO - . . . " 
j the pad either “Vise-Grip” terminals. “Vise-Grip” as- | bination of main or branch from 
is tae, ig Be ; No. 8 to 500 MCM. 
sures positive connections every time... Thomas & Betts Co. 36 Butler 
Shipped with screws backed out, ready for P 1 T ; ' 7" 
) # . : ony 
instant wiring; just insert the conductor and for FULL, NO-ARC power to the St., Elizabeth, N. J. 
tighten the screw! appliance. 


FASTER, No receptacles can “out-feature Textile Motor (39) 


“WIRING! Royal — with heavy duty, double-wipe Type KZCN textile motor is a 


“Sutee | Flush spring contacts, sturdy phenolic body, completely new polyphase induction 
Mounting l Mounting ss 


and self-finding slots. W: ails? Ask ; ad: specially for 
alia tenn 0: nl ind self-finding slots. Want details? Ask motor design, adapted specially for 
RANGE: Cat. No. 606 ; RANGE: Cat. No. 610 your wholesaler, or write for catalog, giv- | the textile and related industries. 
50 Amp-250V 50 Amp-250V . a 3 It is available at present in the re- 
DRYER: Cat. No. 607 ' DRYER: Cat. No. 611 ing wholesaler’s name. 2 a f ; ‘Sanu and smaller 
30 Amp-250V. | 30 Amp-250V rate rames 32 and smaller. 
Unit Pack: 1 Unit Pack: 1 ROVAL ELECTRIC This totally enclosed fan cooled mo- 
Ship. Carton: 10 5 Ship. Carton: 10 CORPORATION tor incorporates a unique ventilat- 


Deluxe Chrome PAWTUCKET, RHODE ISLAND | ing system and enclosure as well as 


Wall Plates 


Cos, Me. 316 “ special treatment of air passages 
ot. °°. r . . . . 
dein OF seven through which airborne lint is car- 
Fit standard 2-gang bexes ried. The multi-vaned fan and dual 
in individual envelopes, ee | purpose fan-shield allow lint-laden 
ELECTRIC Gli tt 


wadetne air unrestricted passages without 
+. OM esseciote of ct. | Clogging. The fan guard design not 





You save time and trouble on every 


up or down — 
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only protects the operator from ro- 
tating parts but eliminates the need 
for air inlet openings or baffles in 
the end of motor. The conventional 
type conduit box is available for 
dual voltage applications. 
Fairbanks, Morse & Co., 600 
South Michigan Ave., Chicago 5, Il. 


Input Controllers 


The new Chromalox input con- 
troller, type VCP, is a packaged 
master control panel for controlling 
electric input to heating loads where 
the mass of components and heat- 
ing system are relatively large. 
Controller is rated 15 amps at 115 
or 230 volts. It is a factory-wired 
unit in a surface mounting drawn- 
steel box with a hinged cover. 
Comes complete with fused discon- 
nect switch, 30-second cycle, 15-amp 
input controller, indicating lights 
for line and load and a built-in ter- 
minal block. Single phase loads over 
15 amps and 3-phase loads require a 
contactor. 

Edwin L. Wiegand Company, 
7500 Thomas Blvd., Pittsburgh 8, 
Pa. 


Switches (41) 


An improved line of heavy duty 
break glass switches, rated 5 amps 
at 250 volts ac or 10 amps at 125 
volts ac. Two forms of control 
switches are listed. The form suit- 
able for ASCO mechanically held 
remote control switches is a single 
pole, double throw switch. This is 
connected to cause the remote con- 
tro] switch to open when the glass 
is broken. The break glass switch 
is also connected so that the remote 
control switch cannot be electrically 
reclosed until the glass has been 
replaced. Any number of break 
glass switches can be connected to 
operate a single remote control 
switch. The second form, suitable 
for 2-wire operated devices such as 
motor starters or solenoid valves, 
is a single pole, single throw switch. 

Automatic Switch Co., Florham 
Park, N. J. 


U. L. Listed 


for tight 
spots 

in shallow 
ceilings 


NEW GUTH 


shallow mounting 


SRS 


INCANDESCENT LIGHTING FIXTURES 





sf 


... for shallow-plenum “problem” 
ceilings in corridors, halls, lobbies, under 
ducts, pipes—wherever construction 
limits depth above finished ceiling. 


There’s room for your imagination to 
move around in Guth’s wide, wide line 
of Semi-Recessed Shallows! 


The GUTH SRS line offers an engineer's 
choice of more than 25 lens-type 
variations ...a size and lens for 

every application. 


All SRS fixtures fit 3- or 4-inch mounting 
depths, and are carefully engineered 
to give the same easy maintenance, 
beauty and efficiency you expect in 
every GUTH BRASCOLITE. 


Write for GUTH “SRS” data sheets today. 


hrascolite 


THE EDWIN F.GUTH CO. 
ST.LOVIS 3, MISSOURI 
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PLUGMOLD’ 
GIVES MORE 
OUTLETS FOR 
LESS MONEY 


Easy installation on any surface 
gives lowest-cost way to provide 
lots of outlets wherever desirable. 
Planning flexibility, simplicity of 
later additions of circuits or out- 
lets, also help make PLUGMOLD 
easy to sell. Get it from your 
distributor. 





Eliminate situations like 
this “Plug Puzzler” 











WireMoLD 


THE WIREMOLD COMPANY + HARTFORD 10, CONN. 
PLUGMOLD 2000 (UP TO 3 NO. 12 CONDUCTORS) 
PLUGMOLD 2100 (UP TO 10 NO. 12) 


PLUGMOLD 2200 (UP TO 3 NO. 6; 10 NO. 10) 


PLUGMOLD 3000 (UP TO 8 NO. 6; 10 NO. 8) 


VARIOUS SIZES AND SPACING. ALL-STEEL, GROUNDED 


The Wiremold Company, Hartford 10, Co 
Please send FREE PLUGMOLD 





Name 





Company 





Street 


oe eee eee ee oe es oe ee oe oe od 





City : State xs | 


Lighting Unit (42) 

The 53-40 line of lighting fixtures 
is designed to meet the rigid re- 
quirements for maximum security 
areas such as prison cells, psycho- 
pathic wards, detention buildings, 
shelters for delinquent children and 
other areas subject to re-occurring 
vandalism. Features are one-piece 
cast aluminum housing of heat- 
treated high tensile strength alloy; 
non-removable 10-gauge perforated 
steel protective guard having 48% 
open area over a 7 in. clear Hercu- 
lite glass plate and pigh-stress Holo- 
phane Controlens; 150-watt incan- 
descent lamp and specular anodized 
aluminum reflector. Fixture fits be- 
tween wall and ceiling, preventing 
the concealment of tools or weapons. 

McPhilben Lighting Inc., 1329 
Willoughby Ave., Brooklyn 37, N. Y. 


Enclosures (43) 


Cast aluminum alloy explosion- 
proof and dust tight housing are 
now available with glass windows 
for easy reading of instruments and 
meters. They range through six 
sizes to accommodate instruments 
and meters from 33-in. round to 
G.E. types AB18 and DB18 and 
Westinghouse K24 meters. Heavy 
wall sections also provide for the 
required five threads of engagement 
for conduit installation as required 
by the NEC. Housings are suitable 
for listing by UL for Class I, Group 
D and Class II, Groups E, F and G. 
Bulletin P-3 is available. 

Adalet Manufacturing Co., 14300 
Lorain Ave., Cleveland 11, Ohio 


Fitting (44) 

Flexiduct No. 345 consists of six 
parts; a metal base plate with 
knockout for underfloor input, a box 
4 ins. sq and 1 in. high, a riser and 
a plug. Box fastens to base plate 
with two self tapping screws. Riser 
and plug are interchangeable. No. 
345 accommodates either No. 1 or 
No. 2 Flexiduct with a } in. overlap. 


This new part will serve as a ter- 
minal box, riser, ell, tee, cross, un- 
derfloor input, or as a combination 
of all of these uses. By removing 
both plug and riser it can serve as 
an overhead input. 

Winders & Geist, Inc., 2219 N. 
Cotner Blvd., Lincoln, Neb. 


Gear Drives (45) 


Enclosed gear drives to meet the 
majority of application require- 
ments for speed reduction units 125 
hp and smaller, with output speeds 
ranging from 780 to 1.2 rpm at 
1750 rpm input speed, have been 
announced. Unit-type housings of 
corrosion resistant cast iron have 
the output shaft endplate and 
mounting feet or flange cast as in- 
tegral parts for strength and rigid- 
ity. Foot-mounted, flange-mounted 
and extended flange straight-line 
units are available as integral-type 
gearmotors, with the motor and 
speed reducer forming an integral 
assembly. 

Wagner Electric Corp., 6400 Pliy- 
mouth Ave., St. Louis 33, Mo. 


Ke 


Troffers (46) 

A new series of 1- and 2-ft wide 
troffers, known as Speedomatic, re- 
cess 4t8 ins. and are available in 
four basic types that fit all of to- 
day’s popular ceilings. A feature is 
telescopic door frame, which auto- 
matically adjusts to assure perfect 
fitting, even in irregular ceiling 
openings. When installed’ the 
shielding is framed in ceiling by a 
single width of metal. Wiring ac- 
cess door offers ample room to reach 
BX, Greenfield or other cable and 
attach to plate after fixture is in 
ceiling. Other features include 
large end openings for continuous 
wiring; integral mounting brackets 
with no loose parts; rotating door 
frame end caps that permit replace- 
ment of shielding by turning only 
one fitting; and fast travelling 
double lead screws that level troffer 
to ceiling line in seconds from be- 
low. 

Smitheraft Lighting, Chelsea 50, 
Mass. 
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Broadway Maintenance figures costs closely 


_.. but doesn’t take chances! 





a a ete ‘ ie 
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HE Connecticut Turnpike is the world’s longest illuminated highway, and a new 
[ exes in highway travel...a highway as safe to drive by night as by day. 

Illuminating the Turnpike required 3500 mercury-vapor luminaires. Broadway 
Maintenance’s | f the lighting contract was $1,250,000. The electrical connectors 
accounted for onl 0. How much of this $1,000 could be cut? Not enough to take 
chanc n the of the connector and performance of the system. Broadway 
Maintenance didn’t take chances—they installed Burndy connectors. 


f For ove ears, con yrs have depended on Burndy connectors to do the job 
right without taking chances 


“In my 30 years of electrical construction work, it has always been 
important to me to have a single source of supply. | use Burndy 
because they have the largest line of quality connectors in the 
business.” 


Gilman Hallenbeck, General Superintendent, Light & Power Div., Broadway 
Maintenance Company, New York. 


Connecticut Turnpike, Broadway Maintenance Company, electrical contractor 
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Transformer (47) 
New standard line of sinusoidal 


RIGHT constant voltage transformers de- 
...the : signed for use with electrical and 
i : electronic equipment requiring 
configuration regulated input voltage having 


characteristics of a commercial sine 
wave—especially where harmonic- 
free output was required. They 
automatically and continuously 
regulate output within plus or 


minus 1% for line voltage varia- 
Sia lane Se eeeanancaaa ee | ove of ols or mus 18 Ra 
grounding device line. As new code were ators are available in nine stor 
wiring device configurations were output ratings from 60 va to 7500 
between Steals, Be os om ty , va. They have a current-limiting 
grounding pecees characteristic that protects against 
sump and cid you ta speS shorts on the load circuit. They 
are available in step-up and step- 
15 Amps., 125 Volts 15 Amps., 125 Volts down ratios allowing substitution 
for conventional, non-regulating 
transformers. 
Sola Electric Co., 4633 W. 16th 


1 af 5261 5261 St., Chicago 50, Ill. 
U 


Type 


0 va Product Briefs 


with 
eaanil 7582 
Parallel Blade “Twist-Lock’’ > on rer alane 
For Grounding Only - (48) A new ac powered balanced 


Type 4700 Series Sire. + A line intermixed intercom system, 
7369 “Twist- tock" 4792 





“Twist-Lock’ the “Mascofone,” has been an- 

nounced by the Mark Simpson 

Manufacturing Co., Inc., 32-29 49th 

15 Amps., 250 Volts 15 Amps 15 Amps., 125 Volts Street, Long Island City 3, N. Y. 

277 Volts 15 Amps., 250 Volts ..+ (49) Four different AWG wire 

sizes are being offered by Chester 

Cable Corp., Chester, N. Y., in a 

ane 7662 new line of submersible pump wire 

261 Shentaré for installation in artesian or 
Type ay other deep wells. 

with “Twist-Lock’ (50) A 30-minute synchronous 

seadien with motor-driven timer is being offered 

Biade a aa by Cutler-Hammer, Inc., Milwau- 

seen kee, Wis... . (51) New 1959 Mo- 

bilite, a trailerized floodlighting 

5290 7375 unit that generates its own elec- 

tric power, has been announced 

10 Amps., 250V 20 Amps. 15 Amps., 20 Amps., 30 Amps., by Pacific Mercury Co., 14052 Bur- 

1S Amps.,125V 250 Volts —-277 Volts 125 Volts 250 Volts bank Blvd., Van Nuys, Calif. . . . 

(52) Development of an electron- 

' ically controlled self-regulating 

I distribution transformer has been 

; completed by Line Material Indus- 

tries, Milwaukee 1, Wis. 

| (53) Announcement has been 

| ™ made by the Certified Electric 
| 
| 
| 
i 
| 
! 
1 


eel . eva 
1 or Grounding Only 
Type 4750 


Series Type 


GS 
0 


30 A.. 250 V. Corp., Warren, Pa., of a new pure 
9350 Type white fluorescent lamp, known as 
“Koolorated”. . . . (54) General 

Electric Co., Schenectady 5, N. Y. 

has introduced a new 13.2 kv butyl- 

molded, hook-on current trans- 

former extending applications of 

G-E’s portable CH-7 and CF-7 

HARVEY HUBBELL, INCORPORATED hook-on recording volt-ammeters. 
BRIDGEPORT 2, CONNECTICUT - . . (55) Penn-Union Electric 

Corp., Erie, Pa., has announced 
WIRING DEVICE OFFICE AND WAREHOUSE LOCATIONS the completion of their line of 

Bridgeport 2, Connecticut Los Angeles 12, California crimp connectors, “Penn-Crimps,” 
State and Bostwick Streets 103 North Santa Fe Avenue IN CANADA: 


: wy 99 
Chicago 7, IIlinois San Francisco, California Scarborough, Ontario, to include all sizes from No. 22 to 
37 South Sangamon Street 1675 Hudson Avenue 1160 Birchmount Road 2,000,000 CM. 


7051 Type 6810 In Development 


Type Stage 


In Development 
Stage 


! 
I 
| 
| 
| 
I 
Crow Foot Crow Foot | 
i 
i 
| 
i 
i 
‘ 
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Catalogs & 
Bulletins 


(56) WELDERS. Bulletin 4608.1 de- 
scribes operating features, con- 
struction details and applications of 
new line of welding machines. 6 
pages. Automatic Switch Co. 





(57) FAN Motors in ratings of 1 
to 125 hp, enclosed and explosion- 
proof, are covered in 4-page Bulle- 
tin 2950, which includes dimensions 
and data on fan weight, thrust and 
location. Louis Allis Co. 


ONY> 
su Loata onv 


KNW WoO 


(58) MAGNETIC CONTACTOR. Bulle- 
tin GEA-6803A, 2 pages, describes 
new 3ARR-8 magnetic line con- 
tactor for air conditioning applica- 
tions. General Electric Co. 


(59) POWER CABLE. 32-page Cata- 
log 102 covers Butyl (AB) cable 
for wide range of power require- 
ments from 600 to 15,000 volts. 
Anaconda Wire & Cable Co. 


(60) CAPACITOR Motors from 34 to 
15 hp in frame sizes from 56 to 


n 
286U for applications requiring an Every Electrical Contractor 


exceptionally rugged motor are de- 


scribed in Bulletin SDA 145. Peer- should have this complete guide 
for TIME SWITCH applications 


less Electric Co. 


(61) CIRCUIT BREAKERS. Bulletin 
S-4261-2B is designed to aid in the 
selection of Urelite individually en- 
closed low-voltage power circuit 
breakers rated at 600 volts in 225- Here’s the new Sangamo reference guide, 
to 4000-amp frame sizes. 8 pages. 


specially designed to help you save time in selecting 
I-T-E Cricuit Breaker Co. 


the proper features and enclosures for all your 

. 3 time switch applications. 

(62) STREET LIGHTING. Bulletin PI 

GEA-6989, 12 pages, illustrates how Every time switch made by Sangamo is described in 
several cities met the challenge of detail on an individual product sheet for a ready 
poorly lighted downtown streets, 
including brief application data enclosures and prices. In addition, there is a cross 
with “before” and “after” photos. ; , ; : 

" . “aes reference to all Sangamo time switches and their 
General Electric Co. gai 

individual features and applications. 


reference to all specifications, optional features, 


(63) RECTIFIERS. Three new bul- 
letins describe and illustrate new 
general industrial silicon, daeipiraell handy Sangamo time switch file folder shown above 

ium and selenium rectifiers ranging ; : 

in voltage from one to 500 and in , : 
amperage from 25 to 12,500. Han- For your free copy—fill out the coupon below and mail today. 
son-Van Winkle-Munning Co. 


All product sheets are punched for your catalog, 


or as an added feature, you may keep them in the 


(64) FLOODLIGHTs. Pocket-sized SANGAMO ELECTRIC COMPANY 

Bulletin 2714, 184 pages, presents Springfield, Illinois 

data on selection of floodlights, PLEASE SEND 

searchlights, underwater lighting YOUR NEW NAME 

and poles. Crouse-Hinds Co. TIME SWITCH 
REFERENCE 

(65) VARIABLE TRANSFORMERS. 8- rej) | >) ae 

page bulletin P159 describes line of 

Powerstat 10B series, single and 2 CITY & STATE 

three phase. Superior Electric Co. 


COMPANY 


ADDRESS 
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(66) RESIDENTIAL LIGHTING. More 
than 500 separate items are cata- 
loged in new style book, 200 of 
which are being presented for the 
first time. 96 pages. Lightolier, Inc. 


(67) REFERENCE TABLE of conver- 
sion factors for engineers and other 
executives in wall chart form in- 
cludes conversions such as inches to 
centimeters and watts to horse- 
power as well as many others. Pre- 
cision Equipment Co. 


(68) CONDUIT FITTINGS. Bulletin 
2000 contains new complete listings 
of Unilets and their accessories. Ap- 
pleton Electric Co. 


(69) BATTERY TECHNOLOGY hand- 
book GB-1896, 36 pages, gives tech- 
nical instructions and engineering 
data on the care of motive power 
storage batteries. Gould-National 
Batteries, Inc. 


70) ELECTRICAL CONNECTORS. 8- 
page Bulletin PR 259 describes 
solderless Supercon molded plastic 
connectors in 50- and 100-amp ca- 
pacities for plug-in power switch- 
board patching applications. Su- 
perior Electric Co. 


(71) Limit SWITCHES for use in 
safety interlock systems to tie to- 
gether two or three functions with- 
out an additional relay or to control 
a motor and simultaneously start 
or stop a timer or other control are 
described in 1959 general catalog. 
R. B. Denison Mfg. Co. 


(72) Fuses. High-voltage current- 
limiting Fusistors for protecting 
potential transformers, small serv- 
ice transformers, control trans- 
formers and auxiliary power trans- 
formers are described in Bulletin 
281, 4 pages. S&C Electric Co. 
(73) THERMOSTATS. 4-page Bulle- 
tin GED-3585A gives complete in- 
formation on room thermostats for 
heating and cooling applications. 
General Electric Co. 


(74) TUBULAR HEATERS. Bulletin 
GER-1563, 4 pages, gives rules and 
procedures for simplifying the 
problem of fitting a tubular heater 
to the object to be heated, with a 
description of bending methods. 
General Electric Co. 


(75) VARIABLE-SPEED DRIVES in 
variety of modifications for hori- 
zontal or vertical use are described 
with detailed information on re- 
mote controls in Bulletin 195. Ster- 
ling Electric Motors, Inc. 
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(76) DISTRIBUTION EQUIPMENT. 68- 
page illustrated catalog contains 
complete descriptions, buying and 
design specifications on circuit 
breakers, load centers, safety 
switches, fusible service and meter 
mounting equipment. Murray Mfg. 
Corp. 


(77) PORTABLE TESTER for periodic 
testing of oil circuit reclosers is 
described in 8-page Bulletin SB- 
OCR-1. Multi-Amp Corp. 


(78) POLYPHASE Motors from 34 
to 30 hp in frame sizes from 56 to 
326U, open drip-proof, totally en- 
closed, fan-cooled or explosion- 
proof, are described in Bulletin 
SDA 105. Peerless Electric Co. 


(79) PHOTORELAY designed for such 
purposes as controlling outdoor 
lighting in cities and on farms, 
counting and sorting in factories, 
and sounding safety alarms is 
covered in data sheet. Berkeley/ 
Dynamics. 


(80) TROFFERS. 20-page catalog de- 
tails complete price and ordering 
information on all recessed fluores- 
cent lighting equipment. Smith- 
craft Lighting. 


(81) MATERIALS HANDLING equip- 
ment including lift trucks, rider 
tractors, and manual equipment is 
described with specifications and 
illustrations. Catalog 80-204, 16 
pages. Lewis-Shepard Products, 
Inc. 


(82) WIRING and wiring system 
standards for industrial use, in- 
cluding automation, conduit sys- 
tems, troughs, trays, ladders, bus 
ducts and other new products and 
wiring methods are discussed in 
Bulletin RCT-102. Rome Cable 
Corp. 


(83) TIMERS. Bulletin GEA-6804, 
2 pages, describes AMT-1 series of 
clock and interval timers for gas 
and electric ranges. General Elec- 
tric Co. 


(84) TRANSFORMERS. Catalog TR- 
60 lists complete industrial trans- 


former line, including such new 
products as micro-miniature trans- 
formers and transformers for tran- 
sistor applications. Triad Trans- 
former Corp. 


(85) IMMERSION HEATERS. Bulle- 
tin GEA-6305A, 2 pages, comprises 
handy selector guide for water, 
alkaline or plating-bath heating. 
General Electric Co. 


(86) INDUSTRIAL BATTERY servic- 
ing. 48-page general service manual 
details the operation and mainte- 
nance, of Sylver-Clad motive power 
batteries. C&D Batteries, Inc. 


(87) PorTABLE LIGHTING for oil 
and gas derricks, masts and associ- 
ated areas is covered in Bulletin 
B75. Joy Mfg. Co. 


(88) FAN CONTROLS. Bulletin 
GEA- 6577A, 2 pages, describes j- 
hp gas or oil fan and limit controls 
for furnace applications. General 
Electric Co. 


(89) TV Systems. Series of cata- 
log sheets and specification folders 
comprise TV systems bidder’s guide 
enabling any bidder to write a com- 
plete specification. Blonder-Tongue 
Laboratories, Inc. 


(90) SeRvIcE CAR for bowling al- 
leys, with power supplied by trolley 
busway electrification system, is 
described in Bulletin 74. Feedrail 
Corp. 


(91) TIMING DEVICES. 4-page bro- 
chure produced for the design en- 
gineer gives a short review of 
numerous mechanical timers, time 
switches and time delay relays. 
M. H. Rhodes. 


(92) RECTIFIERS. Revised catalog, 
8 pages, gives information on 
Selenium Slims high-voltage, car- 
tridge-type rectifiers, with dimen- 
sional outlines and circuit dia- 
grams. Syntron Co. 


(93) POWER TRANSMISSION and 
tower design trends are covered in 
4-page Bulletin 2570, with descrip- 
tion of anchoring systems. Blaw- 
knox Co. 


(94) STORAGE BATTERIES. New line 
which boosts work capacity of in- 
dustrial trucks by as much as 45% 
is described in technical bulletin 
Form 6230. Exide Industrial Div., 
Electric Storage Battery Co. 


(95) CONCRETE FLOOR. 6-page bro- 
chure describes how Port Columbus 
Airport in Columbus, Ohio, used 
precast concrete floor and roof units 
to provide electrical flexibility. 
Flexicore Co., Inc. 


(96) UNITIZED Motors. 12-page 
Bulletin GEA-6882, with inserted 
4-page technical data bulletin, dis- 
cusses features and basic advan- 
tages of 4-pole, 59-frame, shaded- 
pole and permanent-split capacitor 
motors. General Electric Co. 
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in panelboards... 


se QUICK-MAKE, QUICK-BREAK ACTION—QMOQB Safety Switches are tease- 


proof! Once handle passes midpoint, QMQB mechanism takes over—drives 
contacts home quickly and accurately in less than one cycle. Longer con- 
tact life...cleaner contacts...positive connections...cooler, more reli- 
able performance. 

@ 400 amp THROUGH 1200 amp—Normally assembled to take single fuses 
on 400 amp and 600 amp ratings...parallel 400 amp fuses on 800 amp 
switch...parallel 600 amp fuses on 1200 amp switches. Available soon 
—800 amp and 1200 amp ratings designed for single fusing. 

@ VISIBLE BLADES FOR MAXIMUM SAFETY—Eliminates any doubt as to 
whether switch is “ON” or “OFF” and provides for easy inspection. 

M@ LEVER-TYPE HANDLE ACTION FOR EASY SWITCH OPERATION—Requires 
less than 60° throw to operate interlock and switch mechanism. For added 


and now 


in SAFETY SWITCHES! 


Visible Blades 
Quick-Make, Quick-Break 
100,000 amp Interrupting Capacity 


safety: large, rugged handle indicates switch position...can be clearly 
seen from a distance. 

m DEIONIZING ARC QUENCHERS FOR COOLER, FASTER INTERRUPTION— 
Arc is drawn from contact...broken into segments by grids...cooled and 
extinguished before any damage can be done. 

m@ HIGH PRESSURE FUSE CLIPS FOR LONG LIFE, DEPENDABLE SERVICE 
—Belleville washers apply constant pressure against the fuse and hold it 
in a vise-like grip. Low resistance contact...cooler, more efficient operation. 
Now...by applying its proven QMQB concept to heavy duty safety switches 
...Federal Pacific makes a major advance in the economical handling of 
Industry's increased power requirements. For complete details of QMQB 
Safety Switches write for Bulletin #1280, Federal Pacific Electric Com- 
pany, General Offices: Dept. 371, Newark 1, New Jersey. 


J FEDERAL PACIFIC ELECTRIC COMPANY 


t in Electrical Distribution and Control Equipme 
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PYLET conduit fittings, circuit controls, lighting industry today—for both hazardous and non-hazard- 
fixtures and connectors are second to none for qual- _ous locations. Cast metal fittings with taper tapped 
hubs, smooth roomy interiors and cadmium plating 


Built-in, environment-resistant features exceed insure economical installation and maintenance as 
code requirements, to meet the exacting demands of _ well as long service life. 


ity and dependable service. 


Specify PYLETS. Sold Nationally through Authorized Distributors. 





1344 North Kostner Avenue, Chicago 51, Illinois 
Connectors » Conduit Fittings + Circuit Controls + Lighting Fixtures + Floodlights 


Branch Offices and Agents in Principol Cit ies of the U.S. and Canada 
t Deoor oy 3 ch St, New York 7 N.Y 
1 


| 
| 
| 
| 


PYLE-NATIONAL sal ! | 
COMPANY indvval Export eparmenh Rocke Iematcnal Cop, 13 Ea St, New Vor 1 


WHERE QUALITY IS TRADITIONAL DIVISIONS: Multi-Vent, Air Distribution + Steber Manufacturing Company, Lighting 
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Reader’s Quiz 





Heater Connected to 


3-Phase Open Delta 
Supply 

QUESTION H36—Recently we in- 
stalled an electric heating element 
connected 3-phase delta. The power 
supply is from transformers 
connected open delta. The current 
in two phases is 28 amps and in one 
phase, 12 amps. Are all open delta 


connections this far out of balance? 
If so, why?—H.G.R. 


two 


ANSWER TO H36—When connect- 
ing open delta transformers the 
phasing on these transformers is 
extremely important. <A_ sketch 
shows that one of the transformers 
in the open delta was improperly 
phased so that the voltage between 
the two outside legs of the trans- 


ff \ 
/ \ 


Fig. I 
Correct phasing 


Fig. I 
Incorrect phasing 
former is not the same as the volt- 
age between the other legs. In other 
words, the phase voltages are not 
balanced out.—H.H:S. 


ANSWER TO H36—An answer to 
this question could better be given 
if the capacity of the transformers 
and heaters were given. 

In the first place when the “V” 
connection is used, the load must be 
only about 57% of what it could be 
if three transformers were used. 

If three transformers were used 
you would choose them to equal the 
capacity of the load. Then if one 
transformer is removed the current 
in the remaining transformers 
would increase to 1.73 times the 
former current value, causing much 
greater losses and drop in voltage 
in the line and the primary and 
secondary coils and deliver a lower 
current reading in one line. To 
overcome overloading of the two 
transformers they should have a ca- 
pacity 15.5% greater than when 
three transformers are used. If 
transformers weren’t chosen on this 
basis, it would be one reason for 
the low current reading in one line. 

I would check the voltage and 
wattage of the heaters to be sure 
your load is balanced. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


QUESTIONS from readers on problems of industrial equipment, installation, maintenance and 


repairs. Answered by electrical int e 








gi s and industrial electrical contractors 


out of their experience. For every question and every answer published we pay $5.00. 


A much better connection of two 
transformers for three phase opera- 
tion to overcome some of the dis- 
advantages of the “V” connection, 
is the “T” connection. The primary 
and secondary of one transformer 
must have a middle tap. Connect 
one transformer primary to the 
line. Connect one lead of the sec- 
ond transformer to the middle tap 
of the first transformer and the 
other lead to the third line wire. 

For a perfect setup, the trans- 
former connected to the middle tap, 
should deliver a voltage 86.6% of 
the voltage of the other trans- 
former. However, if both trans- 
formers have the same voltage the 
performance is better than obtained 
with the “V” connection.—B.A.S. 


Installing Bearings 
on Motors 


QUESTION J36—There are differ- 
ences of opinion on installing bear- 
ings on motors. Some say heating 
in oil is proper, while others believe 
in using a press. We have used a 
cone heater to expand the inner race 
until it will slip on the shaft. Then 
it is left to cool. This procedure 
has been used for years. Does any- 
one have any other ideas?—E.S.H. 


ANSWER TO J36—The press sys- 
tem will scratch the shaft but can- 
not ecarbonize or otherwise get the 
bearing dirty. The press cannot be 
used all over due to local condi- 
tions. 

At times we pack dry ice on the 
shaft, then we heat the item that 
is forced on the shaft. 

For most jobs any system is O.K. 
Chemical fumes, extra hot, and ex- 
tra cold conditions can force us to 
change our methods.—H.S. 


ANSWER TO J36—Before the 
question of “press vs heat” can be 
answered, consideration must be 
given to the type of bearing used. 

In the case of the sealed prelubri- 
cated bearing, temperature that ex- 
ceeds the melting and dropping 
point of the grease should not be 
used. 

In the case of the open type bear- 
ing, heat in any form will expedite 
bearing installaton. We use the 
press fit in all cases with an end 


result of speed; no time is lost in 
the heating operation. 

Finally, with current bearing to!- 
erances, heat is unnecessary.— 
J.A.M. 


Comment 


Question M35 of our April issue 
was as follows: 

“We have had to replace quite a 
few rectifiers for an electric brake 
wired as shown in the diagram. 


Li AC L2 














Would a discharge resistor across 
the coil remedy our trouble, or 
would it be advisable to connect the 
switch in the ac line instead of the 
de side of the rectifier as it is now? 

Re me 

Two answers published suggested 
operating the circuit in the ac line. 
This inspired a letter from a reader 
pointing out that if this were done 
a long time delay could occur be- 
tween opening the ac line and set- 
ting the brake. 

We are advised by a brake design 
engineer that a typical 240-watt 
spring set brake would set in about 
.08 seconds if the above circuit were 
opened in the de position. It would 
take about 2 seconds to set if only 
the ac line were interrupted. 

If rapid brake action is required, 
therefore, the circuit should be 
opened in the de line. If longer de- 
lays are tolerable, it may be opened 
in the ac supply line. If both rapid 
action and ac line control is desired, 
an ac operated contactor should be 
used to switch the de portion of the 
circuit. 

In general the following consider- 
ations should be observed: 

1. The brake coil and rectifier 
should be of the proper size and 
rating for the braking required on 
the motor under consideration. 

2. Selenium and similar contact 
rectifiers are resistance devices, and 
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1) STRENGTH IS IMPORTANT: Even when installed 


in a concrete slab, conduit must have the strength 


to replace structurally the concrete is displaces. Be- 


cause it is made of steel, G-E WHITE GALVA- 


NIZED conduit maintains its strength — will not 
deteriorate in concrete containing anti-freeze 


or 
accelerators . . 


. can be placed in direct contact with 
reinforcing rods without fear of electrolytic corrosion. 


With all the talk about what type of conduit 
to use... here are the facts on 


WHY IT PAYS TO USE G-E WHITE 


As you know, the first job of conduit is protection. 
This is one important reason why it pays to use G-E 
WHITE GALVANIZED steel conduit. In the first 
place, G-E WHITE GALVANIZED conduit is made 
of steel... and steel is the ideal material to protect 
electrical conductors from physical harm and guard 
buildings from damage in case of cable failure. G-E 
WHITE GALVANIZED steel conduit also gives you 


top-notch corrosion protection thanks to the special 
galvanizing process which bonds a uniform coating of 
hot zinc over every square inch, including the threads. 
Wire pulling is easier with G-E WHITE GALVAN- 
IZED, too, because of the smooth, anti-friction interior 
coating. 

You can use G-E WHITE GALVANIZED steel 
conduit under conditions that can adversely affect 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 
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3) EASY WIRE PULLING: Tough, durable G-E WHITE 
GALVANIZED steel conduit has a hard, smooth interior 
surface that resists gouging or hang-ups during fishing 
and wire pulling. Heavy pulls will not score the inside 
radius of elbows and bends. Furthermore, the interior of 
G-E WHITE GALVANIZED conduit is coated evenly 
with a corrosion-resistant paint containing a special anti- 
friction agent that results in up to 14% easier wire-pulling. 


2) NO SPECIAL HANDLING REQUIRED: Because G-E 


WHITE GALVANIZED steel conduit resists physical 4) ZINC-PROTECTED THREADS: Threads stay clean and 
damage, it does not require “kid gloves” handling on rust-resistant before and after installation because they 
the job. You do not have to take special care in cutting, are hot zinc-coated just like the rest of G-E WHITE 
threading or bending as is the case with some conduits GALVANIZED conduit. Because G-E WHITE GAL- 
made of metal other than steel. G-E WHITE GAL- VANIZED conduit is made of steel, the threads do not 
VANIZED can be cut with a pipe cutter, threads have to be lubricated to prevent them from “freezing” to 
cleanly without special dies or methods, and bends the coupling... metal is joined direct to metal to give 
smoothly without kinking, flattening, or marring. required ground continuity. 


GALVANIZED STEEL CONDUIT 


some conduits made of metal other than steel. With | 
G-E WHITE GALVANIZED steel conduit you don’t 
have to worry about installations next to dissimilar 


To: GENERAL ELECTRIC COMPANY 


Conduit Products Department 
metals, or in concrete mixes containing additives, or Section C89-818 


outdoors on absorbent materials. Regardless of the Bridgeport 2, Connecticut 
installation conditions, G-E WHITE GALVANIZED 


ign é : Please send me your bulletin on G-E WHITE 
does not require any specialized installation methods. 


GALVANIZED conduit 
The pictures on these pages illustrate just some of 


the factors you should consider before making your 
next conduit purchase. G-E WHITE GALVANIZED 
is rigid steel conduit at its best — proved in countless 
installations under the most exacting conditions. 

















For an informative booklet containing complete 
product information and useful data tables, send the 
coupon today. 
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The AMPROBE Jr. gives you so much 
more...not just a run-of-the-mill 
voltage tester but a precision-made 
instrument that measures voltage 
and current instantly and accu- 
rately without shutting down 
equipment. All this with one 
rugged and inexpensive pocket-size 
tool! And now...FOR THE 
FIRST TIME...at the request of 
utilities, industrial plants and other 
large-scale users of AMPROBES, 
the AMPROBE Jr. has gone 
SAFETY YELLOW to conform 
with standard safety practices. 


PICK THE AMPROBE YOU NEED! 
There’s an Amprobe for every job, 
every budget: from 10 amps and 
250 volts to 1200 amps and 600 volts 
AC; from $19.85 to $67.50. And 
with the Amprobe RS-3, you get a 
volt-amp-ohmmeter all in one 
pocket-sized, snap-around precision 
instrument. Every Amprobe comes 
with test leads; most with top grain 
cowhide leather case at no extra 
cost. See the complete Amprobe 
line at your jobber’s today. 


ordinary 
voltage tester? 








The ordinary 
AMPROBE | voltage 
Junior tester 


Ask yourself these questions 





Does it measure current YES NO 


as well os voltage? 





Does it give you full 


visibility on a graduated YES NO 


reading scale? 





Does it fit conveniently YES YES 


in your pocket? 





Does it measure within YES NO 


+3% accuracy? 





Does it come in a full 


line of models to meet YES NO 


different problems? 





Does it protect you 
against shorts and shocks? YES 





Does it balance loads, 
locate grounds, determine 
motor overloads, check 
rating of circuit breakers? 

















Amprobe Jr. 


y 


$1985 





FATHER AND SON, George A. Yineman 
(left) and George C. Yineman, combine 
experience and talents to head Ace Elec- 
tric Co., Minot, N. D., contracting firm 
George, Sr., was former chief electrical 
inspector for the state of North Dakota. 


as such, must be installed so that 
all accumulated heat will be dissi- 
pated by natural convection cooling, 
or by interlocked fan control. The 
rectifier units should not be oper- 
ated in ambient temperatures ex- 
ceeding 40° C (104°F). 

3. If it is essential that the brake 
operate quickly when the circuit is 
opened, the disconnection of the 
brake circuit should be accomp- 
lished on the de side of the rectifier. 
Disconnection on the ac side will 
increase the time delay in releasing 
the brake. This time delay will in- 
crease with the rating of the mag- 
netic brake. 

4. Overcurrent protection pro- 
vided on the dc side of the rectifier 
will open faster in case of a short- 
circuit across the brake coil, than 
protection installed on the ac side. 

5. To reduce the current from the 
rectifier to the brake coil, it is de- 
sirable in arranging the circuit to 
place a resistor in series with the 
brake coil, a second or two after the 
coil is energized. This may be ac- 
complished by a dashpot timer or 
condenser-discharge type timing re- 
lay. The brake coil requires con- 
siderably more current to release 
than to hold released. After the 
brake is released the voltage 
may be reduced to approximately 
70% through the resistor. This in- 
creased resistance will decrease the 
current flow through the rectifiers, 
lower the operating temperature of 
the rectifier, and reduce arcing at 
the de switch contacts. 

6. A resistor and capacitor in se- 
ries, if used, should be placed on 
the line side of the switch contacts 
(de supply) through a normally 


PYRAMID INSTRUMENT CORP., Lynbrook, New York. closed contact, unless time delay in 
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DEPENDABLE ADHESION * PROPER STRETCH + EASY TO USE 


Every splice you make must be final, permanent and safe. 
SLIPKNOT Ptastic TAPE is engineered for dependable 
adhesive quality and proper stretch to insure a neat, tight 
wrap that molds to any irregular shape and stays down. 


And Slipknot’s patented, exclusive cutter, packed free 
with every 66-foot roll, solves the handling problem — 
swiftly, handily, easily. No waste...no distortion ...no 
effort. 


Next time, specify SLIPKNOT PLASTIC ELECTRICAL TAPE 
from your distributor. 


SOLD ONLY 
THRU 
RECOGNIZED 
DISTRIBUTORS 


PLYMOUTH RUBBER COMPANY, INC. 


QUALITY SINCE 1896 CANTON, MASSACHUSETTS 
Makers of SLIPKNOT FRICTION TAPE — most widely used friction tape in the world 





RONGD 


patented’ branding 


YOU KNOW YOU ARE GETTING 
WHAT YOU ORDERED. 


HIGHEST NEOPRENE CONTENT IN THE 
INDUSTRY 


TYPE AND SIZE 


Ai 


RATED BUREAU OF MINES 
VOLTAGE 


SELF-MEASURING. 


* 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


setting the brake is not objection- 
able. 

7. Any resistance and/or capaci 
tance circuit, or short circuit placed 
across the brake coil when the cir- 
cuit is disconnected will increase the 
time delay in setting the brake. 
J.H.W. 


Can You Answer 
These QUESTIONS? 


QUESTION S36—In designing a 
fluorescent lighting system, a ques- 
tion has been raised as to the econ 
omy of switching lights off during 
the lunch period. 

A number of contradictory ideas 
were presented, but all agree on the 
point that starting voltage of the 
fluorescent lamp would have to be 
determined to solve the problem. 
Since data consulted did not yield 
enough information, could you ad 
vise me of a method of calculating 
this starting voltage?—R.M. 


QUESTION T36—In our plant we 
have a 3-wire delta, 220-volt un- 
grounded distribution system. We 
need some device or means of de- 
tecting accidental grounds as we 
are unable to do so at present with- 
out disconnecting our power, area 
by area; and this is undesirable. 
Can someone suggest a solution to 
our problem ?—J.A.M. 


QUESTION U3G—Where can I ob- 
tain information on electric band 
heaters, and pipe tracing cable ap- 
proved for use in Class I, Groups 
C & D areas? The proposed appli- 
cation is melting solid pack metallic 
sodium in 55-gallon drums, and 
piping to reactor tank.—A.G.C. 


QUESTION V36G—wWe have a 13.2- 
kv, 3-phase, 2500-kw alternator that 
has a direct-connected exciter. The 
field rheostat gives off a lot of heat 
that is nothing but loss. It has 


been suggested that this rheostat 
be eliminated and the field con- 
trolled entirely by the exciter volt- 
age which is varied by the exciter 
rheostat. Is this practical ?—H.G.R. 


PLEASE SEND IN 
YOUR ANSWERS BY SEPTEMBER 15 
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If you are not already a subscriber 


SUBSCRIBE NOW ... 
and get your copy of the New 1959 Edition 


ELECTRICAL PRODUCTS GUIDE 


Yes, your subscription to ELECTRICAL CONSTRUCTION and MAINTENANCE includes this big, extra ELECTRICAL PRODUCTS GUIDE issue, 
published in mid-September. By subscribing NOW you'll get your EPG as one of the first issues of your subscription and you'll have the 
use of this invaluable electrical directory for the entire year ahead. 


There’s no other book like it! It’s the most complete directory available . .. anywhere . .. of names and addresses of all the manv- 
facturers of electrical equipment and supplies, including trade and brand names. A handy product index makes it easy to find what you 
wont... in ao hurryl 

Twelve categories in the product directory will cover: 


1. Outdoor Distribution 7. Raceway & Fittings 

2. Transformation and Conversion 8. Motors and Generators 

3. Switching and Control 9. Lighting 

4, Protective Equipment 10. Signal, Communications and Indicating Equipment 
5. Wiring Devices & Boxes 11. Heating, Ventilating and Air Conditioning 

6. Conductors 12. Tools & Supplies 


You'll find useful technical data and reference material covering electrical symbols, diagrams, definitions, tables, formulae and practical 
calculations used in electrical construction work. Included cre sections on lighting layout and design . . . electric space heating . . . 
sound systems . . . National Electrical Code tables . . . conversion tables and circuit calculations. 


This issue alone is worth many times the low $3 subscription price of ELECTRICAL CONSTRUCTION and 
MAINTENANCE. 


And whether you are an electrical contractor or industrial plant electrician, you'll find, just as over 39,000 other electrical men have, 


you can rely on ELECTRICAL CONSTRUCTION and MAINTENANCE for help on how to do better electrical estimating, wiring, installation 
and maintenance at less costl 


Start E. C. & M. working for you today! To enter your personal subscription just complete and mail the card 
below. SUBSCRIBE NOW —and get your copy of ELECTRICAL PRODUCTS GUIDE in mid-September — plus 12 
regular monthly issues! 
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YES, SiR! | want to know the latest electrical estimating, wiring YES, SIR! | want to know the latest electrical estimating, wiring 
and maintenance methods! Enter my subscription to ELECTRICAL 


CONSTRUCTION and MAINTENANCE for a full year’s service 


and maintenance methods! Enter my subscription to ELECTRICAL 
CONSTRUCTION and MAINTENANCE for a full year's service 


(13 helpful issues) for only $3. (13 helpful issues) for only $3. 


Nome 


Title or 
Position 


Home 
Address Company 


City 
State 


Company Name 


Nature of 
Co. Business 


1 am in charge of electrical work [] Yes C) Ne 
Please do not 


Person in charge write in this 


of electrical work is 
Ec- 
Operate a motor repair shop? 


C) Yes No [] 
SEND NO MONEY NOW 


Mail card today—We'll bill you later. 


Name 


Title or 
Position 


Home [] 
Address Company [J 


City 


State 





Company Name 





Nature of 
Co. Business 





I i h lectri 
am in charge of electrical work [] Yes 0) Ne Pi yg 


Person in charge write in this 


of electrical work is. 





Ec- 
Operate a motor repair shop? 


0 Yes Ne [) 
SEND NO MONEY NOW 


Mall card today—We'll bill you later. 








lf this copy of ELECTRICAL CONSTRUCTION and MAINTENANCE is not your own... . 


. please return it soon. Most subscribers like to keep their copies handy for ready reference. And a couple of other people may 
be waiting to read it after you. (The average copy of E. C. & M. makes the rounds of two “pass-clong” readers before finding its 
way back to the owner.) 


But why be a “pass-clong” reader when you can make sure you'll be first in line for E. C. & M. next 
month and every month — with plenty of time to read if cover to cover at home — by using the handy 
order card below to subscribe NOW. Just fill it ovt and drop it in the mail—no postage necessary. 


It's certainly worth the small subscription price — less than a penny a day — to have your own personal 
copy every month. 


incidentally, if you know a business associate who is waiting his turn to read this copy, too — pass the other subscription order 
card along to him. You'll be doing him a favor as well as the fellow who owns this copy. 
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... in school construction 
MILWAUKEE, WISCONSIN 


REPUBLIC 


RIGID STEEL 


Milwaukee Lutheran High School, Milwaukee, Wisconsin 

Architect: Grellinger & Rose, Milwaukee, Wisconsin 

General Contractor: Jezo Construction Company, Milwaukee, Wis. 
Electrical Contractor: Barg Electric Company, Milwaukee, Wis, 


CONDUIT 


goes in easy... goes in fast 


Republic Rigid Steel Conduit goes in easy... 
goes in fast. And, another new school opens 
on time—in time for the new school year. 


With Republic Rigid Steel Conduit on the 
job, bending is easy, installation is easy. 
Because, Republic Rigid Steel Conduit offers 
highest degree of uniformity and ductility. 

Republic Rigid Steel Conduit is made of 
highest quality, soft, ductile steel, produced 
by the continuous weld process. This process 
heats the steel to exact temperatures and imme- 
diately forms, welds, sizes it into a perfect tube. 

Threads are clean, sharp, free-running. Welds 
are sound, smooth, strong. Inside and outside 
surfaces are fully protected by a galvanized 
coating which will not peel, flake, or chip off 
under normal bending and installation. 

Republic Rigid Steel Conduit meets the 
requirements of electrical codes. Carries the 
Underwriters’ Laboratories Seal of Inspection, 

Call your Republic representative, or write 
direct, for complete information. 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION 


Cleveland 8, Ohio 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 
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Republic Rigid Steel Conduit goes in easy, goes in fast. Notice the 
smooth, wrinkle-free bends and unbroken gaivanized surface. And 
the beautiful Milwaukee Lutheran High School will open on time, 
in time for fall classes. 


REPUBLIC STEEL CORPORATION 

STEEL AND TUBES DIVISION 

DEPT. C-8194 

212 EAST 131st STREET + CLEVELAND &, OHIO 


I want to know more about Republic Rigid Steel Conduit. 
Please send additional information. 


Name. Title 





Firm 





Address 
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SMOOTH, 


“CUSHION” START 


with new Century Electric 
part-winding start motor 


This new motor . . . at either 1200 or 
1800 rpm’s . . . will give you smooth, 
‘““cushion” acceleration. No cogging, jerk- 
ing or jarring equipment. No sub-synchro- 
nous stalling. Just dependable torque with 
the same 40% reduction in starting current 
of all Century Electric part-winding motors. 


New winding—A special winding scheme 
makes this extra smooth start possible. 
Special cross connections are made between 
coil groups of the basic motor winding. 
Result: balanced stator field on first step 
position . . . no cogging . . . smooth accel- 
eration. Means that now motors will give 
better performance on part-winding start. 
Also, more’ time can be taken for acceler- 
ation because the winding does not go 
‘* across the line”’ until the rotor has reached 
a higher speed. 


Applications—Have an application 
where power company restrictions limit in- 
rush current? The complete line of Century 


_ Electric part-winding start motors is the 


answer. They provide the most economical 
and dependable way of starting equipment 
with low-starting torque such as fans, blow- 
ers, centrifugal pumps, and compressors, as 
well as reciprocating compressors equipped 


with unloading valves. And with new 
Century Electric part-winding motors 
heavier loads than ever before can now be 
brought smoothly up to speed. 


Construction—Century Electric part- 
winding start motors are available in ap- 
proximate range of 20 to 150 hp sizes and 
in speeds of 1200 and 1800 rpm. They all 
have the high quality construction features 
of all Century Electric squirrel cage induc- 
tion motors . . . coils are insulated with 
tough polyvinyl] acetal resin . . . windings 
are dipped and baked with several coats of 
high temperature synthetic varnish which 
protect against oil fumes, mild acids and 
dust and grit . . . rotors are dynamically 
balanced so that motors run with extreme 
quietness and smoothness . . . rugged cast 
iron frame construction assures long life 
and low noise level. 


Application aid—A Century Electric ap- 
plication engineer will be glad to discuss 
your part-winding start problems with you. 
Century Electric also makes a complete 
line of motors . . . all sizes and types from 
1/20 to 400 hp. For a copy of the new 
Century Electric Motor Application Guide, 
please write for bulletin 270A. 


CENTURY ELECTRIC COMPANY 


St. Louis 3, Missouri Offices and Stock Points in Principal Cities 














TYPICAL 30 HP part-winding start motor dimensions 


PER UNIT SPEED ~~ 


} on 
bee EULi wi, | | 
hw, 
S| TOSS Meing | 
+ . + Ss, 


! | | 
UPPER RANGE OF ~ 7} 
s 

| 


|} SPEED FOR TRANSFER 
Ae See 


| 


| 
i . i 
PER UNIT TORQUE |.9 
PER UNIT CURRENT -— 











Frame 
Size 





SC 326U 


Key EF U 
6% 



































SPEED-TORQUE curves show how transfer to full 
winding can be made at higher speed after current 
has fallen off. 





Questions on the Code 





Answered by: 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 
R. E. WARD, Chief Electrical Inspector, Insurance Department, State of Tennessee, Nashville, Tenn 


Wiring ina 
Dental Office 
What type wiring is required 


s * + 

Q in a dental office where dental 
surgery is to be performed using 
cyclopropane as the anesthetic?— 


H.B. 
A Although Article 510 does 
e not mention dental offices, 
it is my opinion that dental office 
wiring should be installed accord- 
ing to Section 5135 of the National 
Electrical Code. There is a definite 
hazard connected with such an op- 
eration that is not generally pres- 
ent in a hospital operating room, 
such hazard being the clothing a 
dental patient would wear com- 
pared with regular operating room 
clothing made of cotton. Such cloth- 
ing could be of synthetic mate- 
rial that could create static electric- 
ity, especially when in contact with 
other plastic or synthetic material 
such as a dental chair is covered 
with. Provision should be made for 
draining static electricity from the 
patient’s body and _ clothing. 
R.E.W. 


Underground Conduit 
Installation 
Can you please tell me the 


( © values of the insulation cov- 


ering RW, RHRW, RHW and TW, 
when either one of these wires are 
laying in water. All of my wire ta- 
bles say wet and moist, but how wet 
is wet? What is the life of any of 
these insulations when laying in a 
conduit that is leaking and accept- 
ing water maybe through the cou- 
plings underground? 

I have a job that has an old 3-wire 
service underground, and there is 
water in the conduit. This conduit 
is 95 ft long and it is covered with 
concrete all the way, so it can’t be 
dug up or replaced. There is no way 
of re-routing a new run as this con- 
crete is about 25 ft wide. I know I 
can’t remove the water as it would 
only fill up again. Will TW lay in 
water better than RHRW or others? 

SPW. 

A The provisions of Section 
e 3102b of the code, which con- 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


cerns conductor insulation, reads as 
follows: 

“WET LOCATIONS. Insulated 
conductors used underground, in 
concrete slabs or other masonry in 
direct contact with earth, in wet 
locations, or where condensation or 
accumulation of moisture within the 
raceway is likely to occur, shall be 
moisture-resistant, rubber-covered 
(Type RW); moisture-resistance, 
thermoplastic covered (Type TW) ; 
lead covered; mineral insulated- 
metal sheathed (Type MI); or of a 
type approved for the purpose.” 

The forthcoming 1959 edition of 
the code undoubtedly will also rec- 
ognize RHW, and the newly devel- 
oped THW insulations for the same 
purpose. 

This rule indicates to me that the 
code anticipates the accumulation 
of moisture within an underground 
conduit, and when the above recog- 
nized insulations are used, they will 
perform satisfactorily within the 
degree of safeguard provided by the 
code. 

Section requires under- 
ground conduits or ducts, when not 
located below the frost line, to be 
arranged to drain. Abbott’s N. E. 
Code Handbook explains the occa- 
sion for this rule as follows: 

“An underground conduit that is 
not arranged to drain is practically 
certain to contain water and, if the 
water freezes, the resulting pres- 
sure is very likely to crack the lead 
sheath on lead covered cable. It is 
probable that Type RW or TW con- 
ductors would not be damaged under 
this condition. In many cases it 
would be quite difficult to comply 
with this requirement.” 

Here again the code recognizes 
the fact that underground race- 
ways are likely to contain water, 
and when the above recognized in- 
sulations are used satisfactory serv- 
ice may be expected. 

The provisions of Section 5015-c-5 
recognize the possible need for 
draining raceways. This rule cov- 
ers hazardous locations where the 
desired degree of safety is much 
higher than provided for in other 
locations. 

A brief summary of the foregoing 
rules indicate that the Code antici- 
pates the accumulation of water in 
underground conduits, and in some 


7352 


instances required drainage for 
such conduits. If the Code intended 
that all underground conduits 
should be arranged for drainage, it 
appears that a provision to this ef- 
fect would be inserted in Section 
3102-b. 

Insofar as the code is concerned, 
there appears to be no distinction 
between the various types of insula- 
tions recognized for use in wet lo- 
cations, and in the absence of 
authoritative information, it is diffi- 
cult to appraise the life of such con- 
ductor insulations when immersed 
in water which enters the conduit 
through fittings. The chemical char- 
acteristics of the soil or the concrete 
may have some influence on the life 
of the conductor, or in the case of 
conduits in service stations, gaso- 
line could enter the conduits and 
deteriorate the insulation when it 
is not protected by a nylon jacket. 
Since the installation in question is 
an underground 3-wire service, two 
lead covered conductors with a bare 
neutral grounded conductor might 
solve the problem. In this case ex- 
treme care must be taken to see that 
no breaks in the lead sheath occurs 
while handling or installing such 
conductors.—B.A.McD. 


Heat Pump 


Will two 60-amp switches 
meet code requirements for a 
5-ton GE heat pump? Fans are } 


and 4 hp.—W.W. 








Compressor 
ond fan 


Heater 
load 
A Your drawing indicates that 
e one of the 60-amp switches 
feeds the 5-ton compressor, the j 
hp and the 4 hp fans. Assuming the 
5-ton unit will require a 5 hp, 240- 
volt, 3-phase motor and that the 
fans are also 240 volts, 3-phase 
units we may make calculations 
based on code values for the motor 
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G-E silent mercury switches are available with or without lighted handle. 


Time-tested G-E Mercury Switches are 
velvet-smooth and completely silent 


Call your General Electric distributor today! 


Silent one of the features that 
your customers appreciate in G-E silent mercury 
You'll also get credit for installing the 
smoothest-working switch they’ve ever operated... 
a switch, too, 


operation is just 


switches. 


that can be relied on for year after 
year of dependable service. 

10A-125V T-rating and 15A-120V AC-rating make 
G-E switches ideal for frequent ON-OFF 
applications. They may be used to full rated capacity 


mercury 


for tungsten filament and fluorescent lamp loads. 
The lighted handle switch can also be used as a 
“reverse pilot light.”” Top-wired. Furnished with 
7," captive mounting screws that save installation 
time. 

For wiring devices that keep customers happy, 
see your General Electric distributor. General Elec- 
tric Company, Wiring Device Department, Provi- 
dence 7, Rhode Island. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


x 
THIS 
WAY 
PLEASE 





stands up 
under | 
rough work ¥ 


Where portable cord takes a beating 
because of rugged work conditions, 
WHITNEY BLAKE DYNAPRENE stands up 
and gives long, economical service. 


DYNAPRENE has an especially tough neoprene 
jacket, it resists abrasion, has high flexibility 
and long flex life, and provides premium 
quality service at competitive prices. 


~ 


Write TODAY 
for this complete 
catalog . . . FREE. 


WELL BUILT WIRES SINCE 18 


ry REET. 3 


WHITNEY BLAKE COMPANY 


NEW HAVEN 14, CONNECTICUT 


a 
ee 
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full load currents. Actually, in most 
cases, the compressor motor will be 
of the sealed (hermetic type) and 
the special rules in Sections 4304b 
(proposed 430-7c), 4309b (430-6b), 
proposed 480-32a, -32cl and -34, 
4383e (430-83, exception 3), and 
4403b (430-110b), would be appli- 
cable. 

The full load currents for the 5 
hp, ? hp and the 4 hp motors would 
be according to Table 24 (proposed 
Table 430-150), 15, 2.8 and 2 amps, 
respectively. The maximum size of 
branch circuit fuse rating would be 
3 x 15 plus 2.8 plus 2 or 49.8 amps. 
50-amp fuses would be required and 
the 60-amp switch would be of suffi- 
cient size for this load.—B.Z.S. 


intrinsically Safe 
Wiring 


I am confused by the Na- 

e tional Electrical Code when 

it comes to the wiring of extremely 

low voltage devices, like thermo- 
couples, in hazardous locations. 

Are circuits in the millivolt range 
“intrinsically safe’ according to 
paragraph 5001? Paragraph 5034a, 
however, mentions compliance with 
Article 500 “irrespective of volt- 
age.” 

When it comes to combustible 
anesthetics, paragraph 5135 (c and 
g) seems to set eight volts as a 
critical value for applying Article 
500. Paragraph 7252 also seems to 
add confusion to the issue. Spe- 
cifically, what part of the code ap- 
plies to the wiring of the circuit be- 
tween a temperature controller in 
a non-hazardous area and its ther- 
mocouple located in a Class I, Divi- 
sion 1 area?—I.S.A. 


This question has been the 

e source of considerable dis- 

cussion during the past few months. 

For the benefit of our readers, the 

provisions of Section 5001 reads as 
follows: 

“Equipment and associated wir- 
ing approved as intrinsically safe 
may be installed in any hazardous 
location for which it is approved, 
and the provisions of Article 500 
and 510 will not apply to such in- 
stallation. Intrinsically safe equip- 
ment and wiring is incapable of re- 
leasing sufficient electrical energy 
under normal or abnormal condi- 
tions to cause ignition of a specific 
hazardous atmospheric mixture. 
Abnormal conditions will include 
accidental damage to any part of 
the equipment or wiring, insulation 
or other failure of electrical compo- 
nents, application of over-voltage, 
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Shown here 


GE4028-2. Also available with Pressure-Lock* terminals, as GE4029; or side-wired only, as GE4024. 


Every feature you’ve asked for is built into 
this de luxe grade T-slot outlet 


Call your General Electric distributor today! 


GE4028-2 double outlet has back-wired, clamp-type 
terminals that permit quick connections of one or 
two conductors, sizes No. 14, 12 or 10 Awg, to any 
of the four terminals. It has break-off links between 
terminals, making it convertible to separate feed 
and/or separate ground, if desired. 

Other features include heavy molded base; plated 
mounting strap that passes through the device and 


is clamped firmly between face and base from end 
to end; T-slots; double-wipe contacts; staked ter- 
minal screws; washer-type plaster ears; and 7” 
plaster-cleaning mounting screws, 15A, 125V rating. 

Ask your helpful General Electric distributor for 
full information about wiring devices for any job. 
General Electric Company, Wiring Device Depart- 
ment, Providence 7, Rhode Island. 
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*Trade-Mark of General Electric Company 
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adjustment and maintenance opera- 
tions, and other similar conditions.” 

The occasion for this rule, which 
first appeared in the 1956 Code is 
explained as follows: 

“Recognition of intrinsic safety 
in Article 500 has been requested by 
the Instrument Society of America. 
There has previously been no basis 
on which such equipment and wir- 
ing could be submitted and ap- 
proved, and recognition will set up 
a basis for such approval.” 

C. M. Park, Chairman of Panel 
No. 14, N. E. Code Committee, com- 
ments on the above as follows: 

“It has not been the intent of 
Code Panel 14 to catalog types of 
electric circuitry which may be con- 
sidered intrinsically safe. Section 
5001 defines intrinsic safety and 
For genuine Black & Decker repairs check - states that intrinsically safe equip- 
Yellow Pages under “Tools-Electric” for ad- ment may be installed in hazardous 
dress of nearby Black & Decker locations without special wiring 
Be ohh tach a oar gap a rules. This section stipulates that 
ie ee et the apparatus be approved as in- 
nicians handle all work e Standard B&D trinsically safe. 

Guarantee at completion of recommended “Whether or not thermocouple 
repairs ¢ Fast service at reasonable cost. wiring could be recognized as in- 


Or write for address of nearest of 48 branches to: trinsically safe would depend on a 
THe Brack & Decker Mec. Co., Dept, $3108 Towson 4, Md great many factors, and certainly 


; it would not be advisable to assume 
faa) & Decker: XT | that all thermocouple installations 
EM = eH were intrinsically safe. 
SY QUALITY ELECTRIC TOOLS “It is quite likely that the ma- 
jority of thermocouple installations 


would be intrinsically safe, but 
there may be other such installa- 


tions which would not be so classi- 
DAVIS PUP |‘: 


Since the status of a thermo- 


ap SELE-PROPELLED UTILITY TRENCHER | couple, or a thermopile, as a means 
a 





for generating thermo electric cur- 
rent has not, to my knowledge, been 
established by the code of Under- 


= 
d igs by writers’ Laboratories, one may only 


speculate, and a hazardous location 
it if! should never be a matter of specu- 
l se « lation. While the NFPA provides 
authoritative information with re- 
spect to ignition temperatures of 
many common hazardous chemicals 
. and gases, I am unable to find any 
authoritative information with re- 

$495 F.0.B. FACTORY ~ spect to the temperature of an arc 
_— — produced from a thermocouple of a 


ie given size. How are we to deter- 
The all-new Davis Pup is completely tive depth control adjustment and mine the hazard involved with a 
self-propelled by 6-speed winch interchangeable booms and dig- source of ignition which is meas- 
drive. Ditches — without constant ging chains. Gasoline or electric 1 int ¢ li 2 i 
supervision — while you prepare powered. A truly remarkable ured In terms Of milliamperes anc 
material for trench. Digs 2” to 3” trenching tool... fully guaranteed millivolts?» Are currents derived 
wide down to 3’ deep does not Pound for pound... dollar for from thermocouples considered to 
damage surrounding turf. Has posi- dollar . . . your best buy by fer. be intrinsically safe? It is con- 


4 1 SEND FOR FREE LITERATURE AND tended that 70 millivolts are re- 
Pe ," _ 


: quired to measure a temperature of 
u/s a3 NAME OF NEAREST DISTRIBUTOR 2400 F, while thermopiles of larger 


ratings are required for the regula- 
wl, tion of safety controls. What is the 
temperature of an are produced by 
a 70-millivolt thermocouple? Would 
| it ignite a hazardous atmosphere of 


DAVIS MFG. INC. 
1301 South Handley | 
Wichita 13N. Kaneae 
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GE5191-2 heavy-duty 20-amp switch with plate removed shows sturdy construction. 


Large contacts and special leverage mechanism 
assure positive action and long life 


Call your General Electric distributor today! 


To keep on the good side of industrial and commer- mounting screws held captive in the strap. 


cial customers, install this rugged General Electric 
20-amp flush tumbler switch. 

You get a sturdy housing and strong strap that 
won’t bend — large contact areas and special “kick- 
off” feature in the mechanism, for positive, easy, 
long-lasting operation —clamp-type back wiring 
pressure terminals, and long, 7” plaster-cleaning 


20A-125V T; 20A-250V; 1 HP at 125V AC; 11%4 
HP at 250V AC. Single pole, double pole and 3-way 
— brown or ivory handles and locking types also 
in 30-amp series. 

See your General Electric distributor for the most 
dependable wiring devices. General Electric Com- 
pany, Wiring Device Department, Prov. 7, R. I. 
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QUALITY, ECONOMY, EASE OF INSTALLATION, 


— that’s BLACKHAWK’S complete line of E.M.T. fittings 


1. Blackhawk Compression Type Rain- 
tight E.M.T. Connector of heavy steel, 
cadmium and zinc finished to eliminate 
corrosion. Sizes: 4%” to 2” 

2. Compression Type Raintight E.M.T. 
Couplings. Blackhawk connectors and 
couplings feature full, true, perfect 
threads for ease and speed of installation. 
Sizes: %” to 2”. 


3. Blackhawk famous Snap-Straps made 
to fit thinwall conduit. Snaps tighter, 
holds its grip. Sizes: %” to 2”. 


4. Crimp type Blackhawk Offset — 
E.M.T. Connector. Scientifically formu- 
lated die cast alloy offset fittings are 
proved to be real labor-saving devices, 
Sizes: 42”, %”, 1” 


5. Raintight Blackhawk Offset — E.M.T. 


conectors. Sizes: %”, %4”, 1”. 





6. Blackhawk Machined Split Steel Adap- 


tor. Will adapt any female threads to the 
same size E.M.T. No other special parts 
needed. Zinc plated. Sizes: 4%” to 2”. 

Blackhawk’s new E.M.T. fittings are a 
product of continuing Blackhawk re- 


search and automated methods of man- | 


ufacture. Order a stock today from your 
electrical distributor to meet the demand 
for these quality made, E.M.T, fittings. 


ackhaw: 
[esestries DUBUQUE, IOWA 


where the new ideas come from 











DAYTON MAKES: 


Split-Phase Motors 
Capacitor Motors 
Three-Phase Motors 
Shaded Pole Motors 
Repulsion-Induction 
Gear Head Motors 
AC-DC Motors 
Generators, 115 & 230V 
Fans & Fan Parts 


sors, 


frames 


sizes, 


Motors. 
house. 











WRITE FOR NET-PRICE WHOLESALE MOTOR CATALOG 
118 S. Oakley Blvd. 


Dept. 76. 


COAST-TO-COAST 
WAREHOUSES 


6 


BUILT FOR HEAVY-DUTY SERVICE on machinery, compres 
conveyors, 
ability and long service. 


pumps, 


Precision construction. Fully guaranteed. 
400% STARTING TORQUE. 
115/230V, 60 Cy. 40° C. 
position sleeve and ball-bearings. 
mounted. Automatic overload protection. 


GRAINGER’S WHOLESALE CATALOG 
Westinghouse, General Electric, Emerson and Wagner 
All stocked at your nearby Grainger Ware- 


CLD 


CAPACITOR 
MOTORS 


For Heavy-Duty Jobs 
400% Starting Torque 


etc. Acclaimed for depend- 
Heavy cast-iron dripproof 


1/4 to 3 HP sizes 1725 RPM 
rise, continuous duty. All 
Rubber and rigid 
Nema frame 


features Dayton, 


Chicago 12 





MOTORS - FANS - PUMPS 
GENERATORS - BLOWERS 


) 


Ethyl Nitrate whose ignition tem- 
perature is 194 F, or would it ignite 
gasoline vapors with an ignition 
temperature of 600 to 800 degrees 
Fahrenheit? These are the ques- 
tions which I am unable to answer 
with a background of authority. 
These are questions which may only 
be resolved by a qualified laboratory 
with trained personnel. As Mr. 
Park intimates, there are many 
variables involved, and it is sig- 
nificant to note that a thermocouple 
installation approved as intrinsi- 
cally safe for one hazardous atmos- 
pheric mixture may not be safe for 
another. This is evidenced by the 
wording of Section 5001. 

Advice from a very reliable 
source indicates that major engi- 
neering and construction firms, spe- 
cializing in refinery and chemical 
plant work, and all major oil com- 
panies, are standardizing on non- 
explosion-proof wire for their 
thermocoupling circuits, and favor- 
able field experience appears to 
justify such procedure. In the ab- 
sence of factual information such 
procedure could be questioned. As 
previously stated, Section 5001, 
which concerns intrinsically safe 
equipment and wiring, was inserted 
in the code three years ago for the 
purpose of establishing the basis 
of approval for such equipment. As 
a result, we now have a situation 
where the code specifically recog- 
nizes the fact that intrinsically safe 
equipment may be hazardous unless 
it is approved for a specific appli- 
cation. This places a severe re- 
sponsibility on the shoulders of the 
authority enforcing the code, and 
in the absence of reports from a 
qualified laboratory, one should not 
treat the matter lightly. 

The following report which con- 
cerns the use of thermocouples used 
for measuring temperatures was 
obtained from Frank Camus of 
Shreveport, La. The experiment 
was conducted by Mr. Jake Tew. It 
reads as follows: 

“Using a pilot generator consist- 
ing of eight thermocouples con- 
nected in series and heated well 
above 1000 F, a voltage exceeding 
250 millivolts was produced. By 
bringing the terminals of the pilot 
generator slowly together and rub- 
bing slightly just above a rag satu- 
rated with cigarette lighter fluid 
(the most volatile liquid on hand at 
the time) we believe that we pro- 
duced a situation far abnormal to 
any situation that would ordinarily 
be encountered in the use of thermo- 
couples for temperature measure- 
ment. We also checked for a visible 
spark with the terminals in a dark 
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In specification grade, intermediate grade, competitive grade, General Electric offers a complete line of up-to-date wiring devices, 


New General Electric devices provide all the 
quality features that you appreciate 


Call your General Electric distributor today! 


Only General Electric gives you so many of the time 
savers and new ideas that you’ve been looking for, 
in a complete line of more than 1500 dependable, 
competitively-priced wiring devices. 

You get easy-to-wire, screwless Pressure-Lock 
terminals in many types of G-E wiring devices — 
with extra-large holes that accept two wires or a 
loop, for quick carry-through wiring and a 
release mechanism that works easily. 

You get long, %” plaster-cleaning mounting 


screws, held captive in the strap; rigid “through” 
straps that hold alignment; shallow specification 
grade devices that leave more room for wires. 
Your local General Electric distributor will wel- 
come the opportunity to help you select the G-E 
wiring devices that are best for your particular 
needs ... from the finest specification grades to the 
lower-cost competitive grades. General Electric 
Company, Wiring Device Department, Providence 
7, Rhode Island. “Trad 


mark of General Electric Company 
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spot. There was no spark visible. 


¥ Ow id | re “From Leeds & Northrup Co. con- 
eee Universa offers this version tables we find that on iron 
vs constantan thermocouple pro- 
* duces 50.05 millivolts at 1600 F with 
top quality ] 200 watt Power Pak | a reference junction of 32 F. 
“From the same _ publication— 
é | chromel vs alumel will produce 
or a OW, | 54.73 millivolts at 2490 F. with a 
- : reference junction of 32 F. 

“Other types of thermocouples 
Including crating and listed in the publication will not 

freight anywhere in ; 
continental U.S. except | stand up under temperatures high 
Alaska. | enough to produce the same number 

of millivolts.” 
e COMPACT In so far as Section 5024-a, which 
¢ DEPENDABLE | applies to signal, alarm, remote con- 
trol and communication systems, is 
© WITH 1959 | concerned, I do not believe that it 
BRIGGS & STRATTON applies to intrinsically safe wiring. 
ENGINE The same reasoning applies to Sec- 
MODEL 8FB tion 5135 c and d, and also Section 
7252. There is, in my opinion, a 
Thriftiest power of all — brand new, complete, and fully guaranteed clear distinction between these sec- 
to give you faithful, fast-starting 110-120 volt service. Weighs only tions of the code and Section 5001. 
93 Ibs. Equipped with 2 plug-in connections, magneto ignition, many In fact, these rules were developed 
advanced Universal features. A rare value. Buy now. many years before the code recog- 
+ * » nized wiring classed as intrinsically 
™"? * safe, and I don’t believe there was 
* | any intent at that time to cover the 
° Universal UNIVERSAL MOTOR cQ. | wiring derived from thermocouples 
* * 438 Universal Dr. If so, I believe it would have been 
“ + y * of Oshkosh Oshkosh, Wis. specifically mentioned. 

In reply to your last question, the 
thermocouple wiring in the hazard- 
ous area must be approved as in- 
trinsically safe as required by Sec- 
tion 5001. If it is not so approved 
it must comply with the provisions 
of Article 500. If it is approved as 
intrinsically safe there appears to 
be no specific code provisions. If 
such a system is installed in a race- 

. way, the provisions of Section 5015 
concerning sealing should be satis- 
Plannin fied. This is a question which should 
be more clearly covered by the code 

in the future. 
INDUSTRIAL CABLE While it may be contended that 
INSTALLATIONS? conventional conduit and fittings 
are suitable for enclosing thermo- 
couple wiring in a hazardous loca- 
tion, I am inclined to believe that 


this PIM catalog can the many variables involved coupled 


with the absence of authoritative 


sim lif terminatin advice prompts one to apply a 

p) y Q liberal factor of safety. I do not 

( r : i believe we should walk the thin line 

all Sp) Icing pro ems! that separates the safe from the 

hazardous. The responsibility for 

a safe electrical installation in a 

No need to write detailed orders or specifications for materials for splices hazardous location is one that 

or terminations! PLM Unit Package Kits each contain all materials should not be discounted, and eco- 

needed for a correctly designed joint or termination, together with nomic considerations should not 
detailed instructions. : “3 wee 

. ne ' : influence a decision. Until the code 

Catalog lists kits and fittings for both open interlocked and new all 371, anall t i oo Gated 

sealed-type armored cable, for non-metallic jacketed cable and for lead- an jis SPCUs — im more cetan, 

covered cable through 23 kv. Fittings include through type, bracket, the status of “intrinsically safe 

flange-mounting and compound-filled terminators and 2, 3 and 4-way equipment and wiring” I am in- 

splice joints. Write for copy. PLM Products, Inc., 3875 W. 150th St., 





Cleveland 11. Ohio clined to believe that the provisions 
f TERMINATORS - SPLICING KITS - CONDUIT VENTILATORS of Article 500 should be satisfied. 
B.A.McD. 
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handle 


99% 


of all your 
= test needs 
Check maemo en terminals, aa with the 


_ AMPROBE RS-3 


Check resistance of 
motor control solenoid coil. 


ae 
Balancing circuits. 


There’s only one way you 
can do it... with the 
new AMPROBE RS-8... 
the only tester small enough 
to fit in your pocket, yet 
versatile enough to measure 


volts, amps, 
and OHMS! Bf 


Pyramid Instrument Corporation, Lynbrook, N. ¥. In Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto 





Check resistance of 
transformer windings of ballast. 





Use as continuity tester 
to determine if fuse is good. 


Check for low voltage condition. 


Meets every commercial voltage 
requirement on three voltage 
scales ... 0-150/300/600 volts ac. 
Accurate current readings from 0 


= +0300 amps on five current ranges. 


The ohmmeter scale is designed 
specifically for you... readings as 
low as 0.5 ohms can be taken, en- 
abling you to readily distinguish 
the difference between short cir- 
cuits and actual coil resistances. 


Doesn’t it make a helluva lot more 
sense to use this one all-purpose 
instrument than to tote three sep- 
arate testers that can’t even come 
close to AMPROBE efficiency? 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . AUGUST, 1959 183 














SILVER PLATING 





“ON THE JOB” WITH POWDER 


Cool-Amp Silver Plating Powder 
deposits a genuine coat of silver 
that will not peel off, and will pro- 
vide lasting protection against oxi- 
dation. It has been used extensively 
and is accepted as equal to electro- 
plating for bolted and stationary 
contacts. 

Reduces Maintenance — 
Saves Electricity 
Cool-Amp minimizes overheating 
and provides cool maximum con- 
ductivity for your copper, brass or 
bronze contacts. Used on all current 
carrying connections. Cool-Amp sil- 
ver plating assures long life and 
low maintenance and will prevent 
series of losses from oxidation that 
Gre too small to create noticeable 
heat but still accumulate into major 


power loss. Apply to fuse clips and blades to reduce overheating. 

Cool-Amp contains no cyanide and is simple to apply. !t can be used by any 
number of people at the same time ON THE JOB in underground vaults, sub-stations 
and hard-to-get-at places. The only equipment needed is a sharp steel! wire brush 
or abrasive cloth, clean rag, water. One pound will plate approximately 6,000 sq. in 


$13.50 PER POUND—SHIPPED PREPAID 


WRITE FOR FREE SAMPLE AND QUANTITY QUOTATIONS 


eC ELAN BG 


Dept. EC— 8603 S. W. 17th Avenue — Portland, Oregon 














Exit Lights 


Q In a large school gymnasium 
* or auditorium is it permissi- 
ble to wire the exit lights from a 
sub-panel located in the gymnasium 
or auditorium with main switch lo- 
cated in basement of building well 
away from gymnasium and audi- 
torium ?—R.E.D. 


A No. 

e Section 7015. “SUB-SERV- 
ICE TAPPED AHEAD OF SERV- 
ICE DISCONNECTING MEANS. 
Connections on the line side of the 
main service if sufficiently sepa- 
rated from main service to prevent 
simultaneous interruption of sup- 
ply through an occurrence within 
the building or group of buildings 
served.” 

Section 7021. “EMERGENCY 
ILLUMINATION. Emergency illu- 
mination shall include all required 
exit lights and all other lights speci- 
fied as necessary to provide’ suffi- 
cient illumination to enable persons 
to see their way out of the build- 
ing.” 

From Code Section 7021 one will 
see that all required exit lights are 
classed as emergency illumination. 
Section 7015 requires connections 
on the line side of main service for 
emergency illumination. It will be 
noted from Sections 7012, 7013 and 


DIAMOND CORE BITS 7014 that other methods of emer- 
CTS GIVE GREA TER ae can be provided. 
: DRILLING ECONOMY 


Four-Wire Panelboards 


cables, is just one of the many applica- Q Would the code require the 
+ 


Drilling 4°’ diameter holes through 10 inch 
reinforced concrete for installation of X-Ray 


tions for fast drilling Clipper Surface Set use of 4-wire panels on 120/ 

Oriented Diamond Core Bits. For more 208-volt. 4-wire?—C.T 

speed and economy in your drilling jobs : s = 
call your Clipper Factory A No. Two, three or four wire 
Trained Representative for e panelboards may be used as 
prompt attention right on required for the particular loading 


your job. Call Clipper COL- ; . : . Saag ipee Szs 
LECT for the address of your on any one feeder in this 4-wire 
system.—B.Z.S. 


Closest factory branch. 


Clipper SURFACE SET ORI- 
ENTED Diamond Core Bits 
utilize whole diamonds set 
at a predetermined angle 


Direct Burial 
(oriented) to provide longer Bare Conductor 
bit life, faster drilling, low- 


er resetting costs. Impreg- A 120/208-volt direct burial 
nated Economy bits also ® underground service con- 
available (non-resettable). sists of four single conductors. May 

the neutral conductor be bare? 


CLIPPER MANUFACTURING CO. Kansas City 8, Mo. [aia 


General Office and Factory 2800 Warwick * Phone GRand 1-0766 | A Section 3102b does not deal 
Makers of SuperMatic and Select-A-Notch Masonry Saws * Concrete Saws e specifically with service con- 
ductors, but rather with conductors 
used for general wiring. 

It should be noted that this sec- 


SOLD DIRECT from Offices 
& Warehouses Coast to Coast 


Diamond and Break-Resistant Blades * Joint Sealers 


Factories in ENGLAND + FRANCE + GERMANY « ITALY 
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“WE 

| BUILT 

oye ‘ F HEATING 

— ; BUSINESS 
WITH 
BERKO...” 


DAVE SYME, Electrical Contractor, 40-32 162nd Street, Flushing, L. 1., N. Y. 


Long Island Contractor tells how and why he’s been able to build 
large volume with Berko glass electric radiant heating. 








“There's big money to be made in electric heat and there'll be even more 
in years to come. But you've got to be handling the right product. We 
learned the hard way. We went from coil to convection and finally to 
BERKO glass radiant heat before our business took hold. The credit goes 
to Berko and here's why: 





No other heat is as comfortable as glass radiant heat. It warms thoroughly from 
floor to ceiling. We used to get complaints that our units were too hot or that 
they dried out the air. These disappeared when we started using Berko. 


The absence of moving parts in Berko glass units guaranteed a minimum of call 
backs. | can’t recall a single instance of mechanical failure. 


Berko glass radiant heating panels are beautifully and distinctively designed. The 
lady of the house liked them whereas some we had handled previously were too 
heavy and mechanical looking. In addition, when we handled other heaters 
low-price competition was often able to beat us out with units very similar in appear- 
ance. There's nothing that compares to Berko in design and we have no worries on 
that score 


Last but not least, Berko saved us a fortune in installation costs. It was no longer 
necessary to cut into walls or draw so many special lines. Berko units mounted right 
on the wall. Knockouts conveniently located permit direct cable entrance and keep 
our service requirement to a minimum. 








We've worked with Berko for over four years. True, it’s a little more expen- 
sive but the difference is more than made up by the perfect performance 
of this quality product which has resulted in recommendations by the 
hundreds.” 














For information about the complete Berko line write Dept. EH7 

‘ aT | 
ca OP eel BERKO ELECTRIC MANUFACTURING CORP. 
& 212-40 JAMAICA AVENUE, QUEENS VILLAGE 28, N. Y. 
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ond paragraph in 3102b states that 
direct burial cables shall be of a 
type specifically approved for the 
purpose. A review of the UL list- 
ings does not seem to list cables as 
specifically for “direct burial’ ex- 
cept in one instance. Under the 
classification “Underground Feeder 
and Branch Circuit Cable” in the 
general notes heading the listing it 
does state: 

“This Cable (referring to Type 
UF) may be used underground, in- 
cluding direct burial in earth... .” 

Furthermore under the classifi- 
cation of “Service Entrance Cable” 
in the notes for Type USE, it 
states: 

“In addition, cable in sizes No. 4 
AWG and smaller and having all 
conductors insulated is suitable for 
all of the underground uses for 
which Type UF cable is permitted 
by the National Electrical Code.” 

By inference this would include 
direct burial of such service en- 
trance cable. 

The question of using direct bur- 
ial bare neutrals may be considered 
as being prohibited in my opinion, 
since basically the rules in both 
Article 230 and Article 310 only 
give tacit approval for the use of 
insulated direct burial cable. Fur- 
thermore, the bare neutral as a gen- 
eral wiring method is only approved 
in services, with certain exceptions 
which do not apply here. 

The 1959 Code as proposed does 
make some recommendations to def- 
initely clarify the use of the bare 
grounded neutral conductor. In 
proposed section 230-30, INSULA- 
TION—UNDERGROUND SERV- 
ICE CONDUCTORS, the general 
rule will require these conductors to 
be covered with rubber, cambric, 
thermoplastic, paper or other ap- 
proved insulation material. How- 
ever, one of two specific exceptions 
in this section deals with the bare 
grounded neutral conductor for 
these underground service con- 
ductors. 

This proposed exception states: 

“Bare grounded neutral conduct- 
ors of copper may be installed un- 
derground in duct or conduit.” 

Two very significant points are 
emphasized in this exception. First, 
only copper conductors may be in- 
stalled as bare underground neutral 
conductors, Aluminum conductors 
are not suitable for such instal- 
lations. 

The second point is that when 
bare grounded neutral conductors 
are installed they cannot be buried 
directly in the ground. The con- 
ductors must be in a duct or con- 
duit.—B.Z.S. 


Outdoor Wiring 


In reference to the diagram 

© below, may No. 8 conductors 

be used on the pole line shown?— 
F.N. 


A Section 7314 (proposed 730- 
e 6, 1959 Code) requires No. 8 
as the minimum size for long spans 
of overhead conductors. 

The use of a 200-amp switch 
seemingly at first glance, would be 
too large, considering possible fuse 
sizes to properly protect this feeder. 
The maximum current carrying ca- 
pacity of the No. 8 wire, consider- 
ing it to be weatherproof would 
be 70 amps. 

Assume that this feeder has two 
10 hp, 240-volt, 27-amp, 3-phase 
standard squirrel cage motors on 
it, one in each building. The maxi- 
mum size feeder fusing, assuming 
nonsimultaneously starting of the 
motor would be 

3 X 27 plus 27 or 108 amps. 
We would use 125-amp fuses in a 
200-amp switch. 

The feeder would have to have a 
minimum current carrying capacity 
of 
1.25 27 plus 27 or 60.75 amps. 

The installation as shown would 
be permissible from the standpoint 
of code requirements. The question 
of voltage drop, starting currents 
and possible light flickering would 
have to be checked. The wider 
separation of the conductors in pole 
line construction (unless aerial 
cables are installed) aggravates the 
problem of voltage drop since this 
drop increases as the separation be- 
tween conductors is increased. 

Also, as a practical problem it 
may be found that the No. 8 wire, 
while permitted by the code, may 
not be feasible. It should be noted 
that the same section quoted above, 


Ct. 
cabinet \ 


viz 7314 (730-6) requires that No. 
6 be the smallest individual conduc- 
tor permitted for overhead spans, 
and that No. 8 be permitted only 
when used in cabled overhead spans, 
whenever the voltage exceeds 600 
volts. 

Actually there is a move on foot, 
especially where high voltage cir- 
cuits are involved, to require a mini- 
mum of No. 2 conductors. This 
minimum size would be required 
whether individual conductors 
would be extended or whether the 
conductors were part of a cable.— 
B.Z.S. 


installing Signals in 
Anesthetizing Location 
Article 510, Section 5135 (f) 


Q. states in part: 


“A green signal lamp conspicu- 
ously visible to personnel in the an- 
esthetizing location shall remain 
lighted while the system is isolated 
from ground, but an adjacent red 
signal lamp and an audible alarm 
signal shall be energized when the 
indicator responds to leakage cur- 
rent. The indicator and associated 
signals shall not be installed within 
a hazardous area.” 

How may such device be installed 
where visible to personnel in the an- 
esthetizing location and still not be 
installed in the hazardous area?— 


F.O. 
A Section 5135 (b)-2 states: 

e “In an anesthetizing location 
as defined in paragraph a., the en- 
tire area shall be considered to be 
a Class I, Division 1 location which 
shall extend upward to a level 5 ft 
above the floor.” 

Install such device above the 5-ft 
level.—R.E.W. 








Gutter 





| Bidg No. { 
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WIRING 
EVICES 


whatever your 
wiring device 
needs... 


CIRCLE F devices give you 
everything you want—and you save 
money, too! High quality, low cost 
Circle F wiring devices provide 

fast, easy installation, trouble-free 
service and eliminate call-backs. 
Precision engineering and quality- 
controlled production plus rugged 
construction guarantee customer 
satisfaction. Circle F devices 

are available at Electrical Wholesalers 
everywhere for quick 

pick-up or delivery. 


We 


*Only one of a complete line. 
= For additional information, 
864-SO * write for catalog. 


F. CIRCLE F MFG. co. 


TRENTON 4, NEW JERSEY + For your wire requirements: Eastern Insulated Wire Corp., Box 591, Trenton, N. J. 
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4 labor saving reasons to Ayah hee 


Paranite 


PARASYN 


TYPE TW 


Flexible 600 V. BUILDING WIRE 


s “ “Dead soft” conducto: 
provides flexibility for 
KA 4 fast, labor saving 
Ox installation. 


6 


% 


Smooth “0. 
Slick silicone surface dt = \ Plainly Marked 


finish-reduces friction ) 
Large legend type for 


for easy pulling. quick identification 


Other features of Paranite Parasyn Type TW 600 V. 
building wire include a thermoplastic insulation 
that provides high dielectric, mechanical strength, 
longer life and is flame, moisture, and oil resistant. 
U.L. listed in sizes AWG 14 through 2000 MCM. 
Standard colors available from stock in both solid 
and stranded, sizes AWG 14 through 1000 MCM. 


Each Carton packaged to reduce handling and labor cost with “color-coded” labels plainly show- 
ing type, size and color of wire. Also, new reel cards for instant identification and inventory control, 


PARANITE WIRE AND CABLE DIVISION 


Essex Wire Corporation, Marion, Indiana 
Sold only through recognized electrical distributors 


MANUFACTURING PLANTS: Marion, Ind.; Jonesboro, Ind.; Tiffin, Ohio; Anaheim, Calif. tah 
Sales Offices and Redistribution Warehouses in all Principal Cities Sata) 
“Cormer 
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In the News 





John Watt Joins 
Editorial Staff 


John H. Watt joined the editorial 
staff of Electrical Construction and 
Maintenance on July 13, as Asso- 
ciate Editor. He is located at the 
headquarters office in New York. 

He was formerly Assistant State 
Superintendent of the Electrical 
Department of the New York Board 
of Fire Underwriters. Prior to that 
time he was Associate Electrical 
Engineer of the Seattle, Wash. De- 
partment of Buildings and manager 
of the Green Lake Electric Co., 
electrical contractors, of Seattle. 

Mr. Watt is a graduate of Edison 
Technical School of Seattle and 
served in that school as a teacher 
of electrical theory, mathematics 
and industrial electricity. He has 
served on numerous industry and 
Code committees in the Northwest. 


New York State 
Electrical Contractors 
Hold Annual Meeting 


“Developing the Climate for Elec- 
trical Growth by Using Our In- 
dustry’s Promotional Programs” 
was the theme of the 60th annual 
convention of the New York State 
Association of Electrical Contrac- 
tors and Dealers held at Whiteface 
Inn, Lake Placid, N. Y., July 7 to 
10. Approximately 370 members 
and guests of all branches of the 
electrical industry attended. 

R. J. Knobloeck of Syracuse was 
chairman of the opening session. 
Herman L. Weisman, counsel to the 
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New York Electrical Contractors 
Assn., spoke on “The Cause and 
Cure of Vanishing Profits in the 
Climate of Prosperity in the Elec- 
trical Industry.” He pointed out 
the economic facts of business to 
the electrical contractor. The 
causes of vanishing profits, job 
chiselling, unsound and unethical 
bidding practices were exposed as 
being harmful to the entire indus- 
try as well as to the practitioner. 
The cure, Mr. Weisman stated, lies 
in honest development of labor and 
material figures, the addition of 
fair overhead and profit margins, 
and the presentation of a bid to the 
buyer which will deliver a complete 
and adequate installation without 
resorting to subterfuges or “ex- 
tras” to pull the job out of the 
“red.” Changes or additions when 
they occur should be fairly priced. 
Profits can be earned and contrac- 
tors can be better businessmen if 
they will serve their customers well 
and honestly without resorting to 
the malpractices which ultimately 
benefit no one, he concluded. 

C. E. Schaad, state superinten- 
dent, Bureau of Electricity, New 
York Board of Fire Underwriters, 
stated that in New York City alone 
767 apartment buildings were ade- 
quately rewired in 1958 under Con- 
solidated Edison’s rewiring pro- 
gram, a gain of 50% over 1957. 
The Board’s reinspection program 


resulted in 10,745 inspections, an 
average of 895 per month. The five- 
month figures of 1959 show a 
monthly increase of 5% in the num- 
ber of reinspections over 1958. 

Paul M. Geary, executive vice 
president, National Electrical Con- 
tractors Assn., Washington, D. C., 
stated that according to informa- 
tion available, there were 12,675 
electrical contractors in the U.S. in 
1958 employing IBEW electricians. 
Their aggregate productive labor 
payrolls were over $913 million. Of 
these contractors, 80% employed an 
average of less than ten men each; 
and 20%, about 2500, employed an 
average of more than ten men, but 
accounted for about 70% of the 
total payroll. 

Mr. Geary said that statisticians, 
compiling national figures, estimate 
there is about $15 billion of elec- 
trical contracting business done an- 
nually in the U. S. He advised the 
contractors to develop their share 
of this volume at a fair profit to 
themselves and with sound work- 
manship for the buying public. 

R. B. Denhardt, manager of 
New Business Development, Central 
Hudson Gas and Electric Corp. of 
Poughkeepsie, spoke on the com- 
mercial and residential market, 
using slides and a film prepared by 
the Westinghouse Electric Corp. to 
expand his subject. Planned proj- 
ects for new shopping centers, office 


SLATED TO GUIDE up-coming activities for The Electrical Maintenance Engi- 
neers Association of California is the above-pictured Executive Committee con- 
sisting of (seated, L to R): Urban Beh, Consulting Lighting Engineer; Paul H. 
Hendrichs, S. Calif. Edison Co., Ist vice president; Charles M. Tabor, Larson- 
Hogue Electric Co., president; Frank R. Tharp, Electric Machinery Maintenance 
Co., second vice president; Lloyd A. Gates, L. A. Dept. of Water & Power; 
and (standing) William Paluska, A. C. Martin and Assoc.; O. D. ““Oz’’ Land, 
Bay Cities Floodlight and Electric Co.; William E. Cline, General Electric Co., 
sec,-treas., and Ernest Burgess, Harvey Aluminum Div., Harvey Machine Co. 


189 





Cc) Yn fd by 
SPECIFICATION... 
INSTALLATION... 
MAINTENANCE... 


with Auth 


©} FO] 0) Ges elo ma colepcotes! 
SYSTEMS 


AUTH Clock Systems feature 
Telechron-motored, self-starting 
synchronous movements. They 
operate directly on ever-accurate 
alternating current supplied by the 
central power station, without the 
use of master clocks, relays, recti- 
fiers or other auxiliary devices 


When current fails all clocks are 
collectively restored to correct time 
either manually or automatically. 
By adding a program instrument 
and audible signals AUTH Clock 
Systems provide a simple and 
flexible method of programming 
activities of large groups in schools, 
industrial plants, etc. Simplicity is 
the keynote . . . with AUTH Clock 
Systems. 














MPANY, INC 


ay 
N 


Please send booklet on AUTH Cen- 
trally Controlled Clock and Program 
Systems. 


Name____ 
Company 
Address 


and public buildings, and outstand- 
ing modernization projects were 
shown. He spoke of the $500 bil- 
lion construction and $250 billion 
maintenance and modernization 
market projected for the next ten 
years. The electrical share of this 
vast potential he placed at a total 
of $108 billion. 

J. S. Voorhees, manager of the 
Wholesale Business Bureau of the 
Consolidated Edison Co., New York, 
pointed out the tremendous market 
in the Borough of Manhattan alone, 
presented by a continuing demand 
for a diversified quality of office 
space. In Manhattan 6,272 build- 
ings are classified as loft buildings 
containing approximately 180 mil- 
lion square feet of net rentable area 
and this market has scarcely been 
touched, The potential market for 
rewiring of risers alone is about 
$25 million, a fraction of the total 
expenditure by building owners, to 
be followed by even more substan- 
tial expenditures for tenant altera- 
tions. 

“Long Island Grows Up” was dis- 
cussed by E. C. Duffy, senior vice 
president, Long Island Lighting 
Co., Mineola. He stated that the 
population on Long Island has in- 
creased by 367,328 and electrical 
energy requirements increased, as 
a result, by 55% in the last four 
years. He referred to the many 
promotional programs made avail- 
able by all the various electric in- 
dustry groups. 

Edwin Vennard,. vice president 
and managing director of Edison 
Electric Institute, presented the 
role of electricity in American prog- 
ress and contrasted the role of 
American workmen in our economy 
with that of Russia’s counterparts, 
based on observations made by him 
during a recent trip to Russia. 

F. H. Roby, executive vice pres- 
ident of Federal Pacific Electric 
Co., Newark, spelled out seven ways 
to sell. P. H. Farley, manager of 
Distributor and Contractor Sales, 
Anaconda Wire & Cable Co., New 
York, presented the case for the 
salesman. C. S. Menger, executive 
vice president, Triangle Conduit & 
Cable Co., New Brunswick, N. J., 
discussed how expensive guessing 
can make for a profitless electrical 
industry. 

R. H. Jones, general manager of 
General Electric Supply Co., Bridge- 
port, Conn., stressed the need for 
teamwork as the key to industry 
growth and profits. In his opinion, 
the one area which offers the great- 
est profit potential for electrical 
contractors is creative selling. One 
market, he said, which seems to 





NEW 


PLASTIC PVC 


... the 
revolutionary new 
electrical conduit 

with these 

distinct advantages: 


© WILL NOT SUPPORT COMBUSTION 
® RUST AND CORROSION-FREE 
© SIMPLIFIED INSTALLATION 
e GREATER ECONOMY 
® MOISTURE PROOF ® LONGER LIFE 


Kraloy PVC (rigid, unplasticized poly- 
vinyl chloride) Conduit is in demand 
as a strong, economical, light-weight, 
permanent conduit for all power and 
communication wire installations 
within its size limitations. Inside di- 
ameters have been engineered to 
Underwriters’ conduit specificatiens 

Today, engineers specify Kraloy 
PVC Conduit and fittings for their 
electrical installations for good reason. 
Kraloy is easy to install, has safer, 
longer lived physical properties, re- 
duces cost of installation and materi- 
als by more than half, and is steadily 
earning the approval of municipal 
authorities. 

Because of its semi-rigid construc- 
tion, Kraloy PVC Conduit is easily 
worked into contours. Its high-impact 
rating guards against earth move- 
ments and shocks of all kinds. 

In exhaustive tests Kraloy PVC Con- 
duit has proved to be a far superior; 
safer and more economical conduit. 


For complete information on Kraloy 
PVC Conduit and Fittings for all wir- 
ing specifications, write Dept. ECM-8 


Some territories 
still open for qualified 
representatives. 


KRALOY PLASTIC PIPE CO., INC. 


4720 E. Washington Bivd., Los Angeles. Calif 
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PAYOFF: PROFITS! @ 

WHEN 
LIcGliTOLiIErR’s 
NEW STYLE BOOK | sage 

WORKS FOR YOU cenrecien| 


Hot off the press, the new Lightolier 
Style Book—96 pages big—colorful, 
easy to use. It sells a spectacular 
array of lighting — residential fix- 
tures, functional lamps, recessed 
and fluorescent units. There are 
scores of new, exciting budget 
goods that are ideal for your every 
day needs...over 100 new higher 
ticketed fixtures, too. Ask your 
Lightolier distributor for your copy. 
It's a hard-selling showroom in print 
that will produce profits everywhere 
you use it. Or, mail coupon today. 








s 
if 
_—_ 


LIGHTOLIER, INC., JERSEY CITY 5, N. J. 


Please send me my copy of the 
new Lightolier Style Book. 


name 





address 





Cente eT imeninen 





my distributor is 
oC-89 
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tP-40 
ELECTRICAL TAPE 


Shuford’s 
SHURTAPE 
EP-40 


Use Shuford’s SHURTAPE EP- 
40 for coil or harness wrap and 
many other electrical applica- 
tions requiring a high tensile 
paper tape with good dielectric 
strength. 


The rubber impregnated, rope 
paper backing has high elec- 
trolytic corrosion resistance. It is 
solvent resistant and features a 
low moisture vapor transfer 
rate. The thinness of the tape 
reduces the overall bulk of the 
wrap. 


Use Shuford’s SHURTAPE EP- 
40 pressure-sensitive paper elec- 
trical tape in small quantities or 
for high volume production ... 
you'll find it efficient as well as 
economical! 


Write for free sample roll and complete 


information to 


Sp ee 


CLOTHES LINES * TWINES 
PRESSURE-SENSITIVE PAPER TAPES 

SASH CORDS * WEATHER STRIPPING 

COTTON @ RAYON YARNS * EXTRUDED PLASTics 











World’s Largest Manufacturer of 


MONTREAL CONVENTION of the No- 
tional Industrial Service Association drew 
a large U. S. and Canadian representa- 
tion, including: (I to r) R. J. Bishop, Elec- 
tric Service Repair, Paterson, N. J., and 
Jerry Gross, Dick’s Electric Service, Lib- 
erty, N. Y. 


hold tremendous promise for cre- 
ative selling is relighting. The 
average lighting in industry today 
is 35 footcandles and according to 
industry experts, it should be three 
times that level. 

On Utilities Day Howard B. 
Wakeman, senior vice president, 
Long Island Lighting Co. was chair- 
man; and Manufacturers and 
Wholesalers Day was chairmanned 
by C. A. Biddulph, vice president, 
The Thomas & Betts Co., Elizabeth, 
N. J. 

At the business session on Fri- 
day morning, Herman L. Weisman 
of Amen, Weisman and Butler, 
New York City, was appointed 
counsel for the Association. The 
following officers were re-elected— 
A. L. Bush, chairman emeritus, 
H. F. Janick, president; H. A. 
Webster, Ist vice president, J. M. 
Smith, 2nd vice president and sec- 
retary, and R. J. Knoblock, treas- 
urer. J. P. O’Brien was elected 
financial secretary. In addition to 
the present members of the board 
of directors, the following were 
elected to serve this year: Hyman 
3ader, Felix R. Shelley, J. E. O’Con- 
nor, R. A. Goeller, Jr., Thomas 
Meeker and Marvin Anderson. 


New Static 
AG Switch 


A new static switching device for 
alternating current, the Ovitron, 
employs a radically new principle of 
operation called “electro-ionic sur- 
face impedance control.” Two 
tantalum oxide coated electrodes 








BELLS 


for all types of installations 


Single stroke or vibrating 


in all voltages—DC 6 to 220 v. AC 6 to 
250 v. in sizes from 3” to 12” 


For all telephone or alarm 
systems. Housings of sturdy 
cast aluminum with excellent 
clarity and high decibel output. 
Underwriters Laboratories 
listed. Also a full line of 

cow bells and buzzers. 


Zi - Write for literature 
HOSE-McCANN 


TELEPHONE CoO., INC. 
25th St. & 3rd Ave., Brooklyn 32, N.Y. 


Control Your 


CARBON BRUSH 


Inventory with 
aie and 


HELWIG Seuss 


Units have lifetime guaranteed 
See-Thru plastic drawers with 
moveable dividers. Both Handy- 
Kit and Cabinets complete with 
brushes for single phase motors, 
vacuum cleaners, mixers, fans, 
portable tools, etc. Units as- 
sure you have the right re- 
placement stock on hand. 


Write for Bulletin No, 65. 


AVAILABLE NOW “RED CARPET" 
RUSH BRUSH SERVICE. 


HELWIG CO. 
CARBON 
PRODUCTS (BxA) 

2546 WN. 30th ST. 


MILWAUKEE 10, WIS. 


seat Cotton Cordage are immersed in an acid electrolyte 
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modern , 
witha Sylvania ~— 


Surface Mounted Fixture 


Sylvania offers ‘wo attractive series of shallow, surface 
mounted fixtures . . . the Mohawk and the Seneca. 

From these two fixture families you can choose appro- 
priate lighting units for modern lowceilings...andto match 
the proportions of almost anyroom. You have an extensive 
selection of widths, of shielding media and of lamp types 
to practically custom-design every lighting installation. 

Take a look at some of the outstanding features of 
these two fixture families. Then keep Sylvania in mind 
the next time you have an installation that calls for 
surface mounted units. 





These two fixture series typify the broadness of 
Sylvania’s entire line of modern fluorescent lighting 
equipment. To bring yourself up to date on the most 
complete fluorescent fixture line in the industry, 
write today for a catalog of Sylvania’s Lighting 
Fixtures and Systems. 


SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELECTRIC PRODUCTs INC. 
Department 59-5 
One 48th Street, Wheeling, West Virginia 











MOHAWK SERIES 


Sylvania’s MOHAWK Series 
This series of shallow fixtures comes in two widths. The 
Chief is a nominal 1’ wide and uses two lamps. The Super 
Chief is available with either four or six lamps in a 
nominal 2’ width. 

All units of the MOHAWK Series feature sturdy 
“wrap-around” chassis with ribbed plastic side panels. 
These polystyrene side panels illuminate the surrounding 
ceiling area to minimize brightness contrasts with ideal 
blending of fixture and ceiling. 

Through the use of a smooth fitting, hidden-hinged 
shield frame, the MOHAWK provides a wide selection 
of shieldings in plastic, metal and glass, to fit individual 
shielding preferences. 


Sylvania’s SENECA Series 

The SENECA features a dished panel of acrylic plastic 
which fastens directly to the fixture body without extra 
supporting devices. The resulting clean lines present a 
smart appearance which harmonizes with modern interi- 
ors. Together with soft, diffused illumination, the fashion- 
able appearance of the SENECA makes it the ideal fixture 
for many stores and offices, both large and small. 

The availability of three different widths in this versa- 
tile, solid-sided fixture series—133%%"” with two lamps; 
15%” with four lamps; 2334” with six lamps—makes it 
simple to select the fixture width for the desired illumi- 
nation level and room appearance. 


So monen emer™nsey FOVEVANIA 


FLUORESCENT LIGHTING FIXTURES AND SYSTEMS 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 


BEST FIXTURE VALUE IN EVERY PRICE RANGE 
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Fast-Cutting 


Precision-Made Greenlee Tools | 
for Electrical Installation Work 





re . 


=/i/// 
Wi) 


high-quality bits and 
extensions for every power 
drill or brace job 


new Z/P BIT 
wood boring power bit 
and extension 


Greenlee No. 33 


Installations go smoother, faster when 
you standardize on precision-made 
GREENLEE tools. Power drill and hand 
brace types . . . various styles and lengths 
for all types of electrical work. All of 
highest quality materials, carefully heat- 
treated and made with correct design for 
fast, accurate boring and long life under 
hard usage. 


The GREENLEE line includes Electricians’ 
Auger Bits and Power Bits, Solid-Center 
Auger Bits, Bell Hangers’ Drills, Expan- 
sive Bits, Pipe Bits, Ship Augers, and 
Extensions. 


GREENLEE Power Bits for 14" and larger 
chucks feature new hexagon shank for 


spade-type_ elec- 
tric drill bit with 
exclusive nonslip 
hexshank. Bores in 
any wood, at any 
angle, any speed. 
@® Hex shank gives 
positive, nonslip 
drive .. . added 
strength. 

@ Chucks quickly, 
accurately in any 
Y%” or larger elec- 
tric drill, 

®@ Cutting edges 
easily resharpened. 
@ 13 sizes 4”-1” 


with a third “grid” electrode. The 
normally non-conducting electrode 
surfaces are instantly changed to 
a conducting state by a small pul- 
sating direct current in the “grid” 
circuit, allowing ac to flow between 
the load controlling electrodes. 
When the control current is re- 
moved the electrode surfaces im- 
mediately return to their non-con- 
ducting state, interrupting the ac 
current in the load circuit. 

The device is said to be not af- 
fected by temperature changes 
within its rating nor by the number 
or frequency of operations. It is 
contained in a permanently sealed 
capsule. 

In closed position, the resistance 
of the switch is approximately 2 
ohms. Working models, in approxi- 
mately 2 in. by 2 in. cylinders, han- 
dle about 4 amps at up to 70 volts 
ac. Control current is derived from 
the switch cell without other ex- 
ternal supply. 


Electrical Enabling 
Act in lowa 


On April 28, 1959, the State of 
Iowa passed an enabling act, per- 
mitting a town or city to license 
electricians and electrical contrac- 
tors. 

While many cities in Iowa have 
had licensing ordinances for as long 
as 40 years, a Supreme Court de- 
cision invalidated these ordinances 
several years ago, and prompted the 
recently approved enabling act. 

The legislation was introduced 
by the Iowa State Electrical Indus- 
try Council, which was organized 
for this purpose. Other co-spon- 
sors who assisted ISEIC in gaining 
approval of the enabling act were 
the Iowa chapter of IAEI and the 
lowa League of Municipalities. 

One of the main features of the 
new law is that while a license is 
valid only in the municipality in 
which it was issued, a contractor 
may obtain a license in another city 
or town without further examina- 
tion, provided the standards of li- 
censing are the same in both areas. 

The ISEIC is presently distrib- 


positive drive. Eliminates slippage on 
tough power boring jobs. See your dis- 
tributor for these timesaving tools or write 
for descriptive bulletins. 


Greenlee ZIP BIT. Hex shank : x - 4 
a Ub’ dette Gt Yo showing the general procedure for 
length. Holds all bits with setting up uniform inspection, li- 
%" shank. censing, and qualifications for elec- 
OTHER GREENLEE TIMESAVING TOOLS FOR ELECTRICAL WORK: CONDUIT BENDERS, trical inspectors. 

Further information concerning 


PIPE PUSHERS, KNOCKOUT PUNCHES AND DRIVERS, CABLE PULLERS ; 
the new license act may be obtained 


from D. D. Clark, 1118 Mulberry 
St., Des Moines, Iowa, or M. K. 
Dewey, City of Cedar Falls, 118 
Washington St., Cedar Falls, Iowa. 


No. 901 Bit Extension for uting a booklet to all its members, 
7 





GREENLEE TOOL CO —— 


1760 Columbia Ave., Rockford, Illinois 
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Minnesota Creates 
‘‘Installer’’ License 


A new section has been added to 
Minnesota’s State Electrical Law by 
vote of the 1959 Minnesota legisla- 
ture. The addition creates a tem- 
porary “Class C Installer” license 
to alleviate a reported lack of elec- 
tricians to hook up major appliances 
in the rural areas. 

Licensees under the new classifi- 
cation “may undertake to layout, in- 
stall and repair electrical wiring 
and apparatus for major electrical 
home appliances on the load side of 
the main service entrance equip- 
ment in homes...” 

To obtain a “Class C Installer” 
license, an applicant must certify 
by affidavit, subject to verification 
by the State Board of Electricity, 
that he has had at least one year’s 
experience in installing or repairing 
electrical wiring, or prove he has 


Pull Cable Fast 


through open or concealed conduit with 
Greenlee Electricians’ Cable Puller... 





completed a post high school course | 


in electricity and pay an examina- 
tion fee of $10. 


Applicants successfully passing | 
the examination must pay a $5 fee | 


for a one-year license and a $5 fee 
for renewal. Licensees must post a 
$1000 bond. 


“Class C Installers” will be | 


limited to performing work in farm 
homes and villages which have a 
population of less than 1,500 and 
are not contiguous to a city of the 
first class and which do not have a 
Class A or Class B master elec- 
trician established in business. 
The terms and provisions of the 
new section will end July 1, 1961. 


Leasure Again Heads 
Chicago Contractors 


E. E. Leasure, Jr., president, 
Monroe Electric Co., Chicago, was 
unanimously re-elected to his 
eleventh consecutive term as presi- 
dent of The Electrical Contractors 
Association of City of Chicago 
(Chicago Chapter, NECA). Mr. 
Leasure also is a vice president of 
the National Electrical Contractors 
Association. 

W. J. Howe, Jr., Livingston & 
Company, Chicago, was re-elected 
vice president of the group, and 
W. J. O’Brien, W. J. O’Brien Elec- 
tric Co., Chicago, was appointed the 
Association’s representative on the 
NECA Board of Governors. Jack 
W. Collins was reappointed to his 
tenth term as Chapter manager and 
secretary-treasurer of the 56-year- 
old Association. 


Here’s the way to simplify large-size cable pulling. With a 
GREENLEE No. 765 Electricians’ Cable Puller on the job you get 
it done far faster... easier... and at far less cost. This powerful 
puller exerts a maximum pull of 7,500 pounds and has two operat- 
ing speeds ... one for fast work, the other for a steadier, heavy pull. 
At all times the pull is in line with the conduit... no strain on the 
hangers. Portable, easy to set up and operate. Use it for exposed or 
concealed conduit... high up, in close quarters, or out in the open. 
See your electrical distributor for details on this timesaving 


GREENLEE equipment or write for descriptive literature. 


Cut conduit holes quickly, easily 
with Greenlee Knockout Punches 


Complete range of knockout punches to 
make openings for all standard conduit 
sizes '4"- 5”. Fast, easy cutting through 
10-gauge metal. Every cut is quick and 
clean — slug falls free in die. Hand, ratchet, 
or hydraulic driver operated. Wide choice 
of sets. 


OTHER GREENLEE TIMESAVING TOOLS FOR ELECTRICAL WORK... CONDU/T BENDERS, 
KNOCKOUT PUNCHES, KNOCKOUT PUNCH DRIVERS, PIPE PUSHERS, BORING TOOLS 


GREENLEE TOOL CO CREERISE 


1759 Columbia Ave., Rockford, Illinois 
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VAD 


REFLECTORS > 


QUALITY INCANDESCENT 
REFLECTORS FOR 37 YEARS 


INDUSTRIAL LIGHTING 








Quadrangle offers | 


America’s most 
complete line of 
© RLM reflectors as 
well as many other 
type reflectors. 
There is a wide 
range of sizes and 
a large variety of 
socket fittings. 
a. utilize the 
Quad exclusive 
Zasy-Tach discon 
nect socket. 


Quad floodlights 
incorporate design 
e and manufacturing 
features that are 
the result of years 
= of research and en- 
gineering. There 
are five different 
types and more 
than one hundred 
and twenty differ- 
ent unit designs to 
choose from. 


than 15 Quad sign 
' reflectors, ina 
©) multitude of shapes 
a and sizes, to ac 
commodate lamps 
from 60 to 1500 
watts. There is a 
} size and design for 
illuminating the 
= smallest signs to 
the largest outdoor 
display bulletins 


All Quad Reflectors are rust- 
proof, weatherproof, finished 
lustrous porcelain enamel 
Available with Easy-Tach or 
Quick-Detachable horizontal 
vertical, feed-through or box- 
type easy-to-wire sockets 


QUADRANGLE MANUFACTURING CO. 


Dept. 64, 32 S. Peoria St., Chicago 7, III. 


SEND FOR FREE LITERATURE 


GENTLEMEN 

Please send catalog 

() Industrial Lighting 
Sign-Lighting 


Flood-Lighting 


Name. 





Address. 
City 








196 





| 


| 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


Serving on the Executive Com- 
mittee are: E. E. Leasure, Jr., 
Monroe Electric Co., chairman; 
O. F. Burnett, Jr., Kelso-Burnett 
Electric Co.; L. W. Johnson, John- 
son Electric Co.; W. W. Giesen, 
W. W. Giesen Electric Co.; C. P. 
Walters, Jr., Fries-Walters Co.; 
W. J. Howe, J. Livingston & Co.; 
T .L. Hankins, Condo Electric Co.; 
Fred Stocek, Hoffman Electric Co.; 
E. R. Hansen, Meade Electric Co., 
Inc.; C. A. Gall, Henry Newgard & 
Co.; and W. J. O’Brien, W. J. 
O’Brien Electric Co., Inc. 


The second annual meeting of 
NISA’s chapter presidents will be 
held in St. Louis September 25 and 
26 at the Clayton Inn in the St. 
Louis suburb of Clayton, Mo. Dele- 
gates from the association’s 39 
chapters will convene in the evening 
of September 25 to plan their 
agenda, then meet all day Satur- 
day, September 26. Last year’s 
meeting was also held in St. Louis. 

. . a . 

The NISA board of Girectors will 
also hold its mid-year meeting in 
St. Louis on November 13-14 at 
Clayton Inn. 

_ . ° _ 

Quaker City Chapter’s annual 
golf tournament and dinner was 
held at Sandy Run Country Club on 
June 12. 

7 _ 7 - 

New members of Southeastern 
Chapter include: F. E. Cahoon, 
Virginia-Carolina Electrical Works, 
Norfolk, Va.; O. R. Patrick, Smith- 
Gray Electric Co., Columbus, Ga.; 
and Warren E. Dickson, Leesburg 
Armature Works, Leesburg, Fla. 
A fall meeting will be held on Oc- 
tober 29-31 at Sir Walter Raleigh 
Hotel, Raleigh, N. C., and a tech- 
nical forum on April 10-11 in Jack- 
sonville, Fla. 

The planning committee for 
Southwestern Chapter’s fall meet- 
ing, to be held in Houston at the 
Shamrock-Hilton Hotel on Septem- 
ber 17-19, met last month in that 
city. Attending were Dick Bradley, 
George T. Kinard, James A. Phares, 
J. M. Morgan, Miss Ann Hickman, 
Emil J. Shumberg, George Foshee, 
Frank Foshee, A. L. Miller, Carl D. 
Schleyer, Harry Gumbert, A. C. 
Dudley, H. P. Woolley, J. B. Camp, 
Fred Fahrenkamp, Herbert Stark, 
and Edward Clendenin. 

a: . . * 

Robert L. Sandman, of Sandman 

Electric Co., Boston, was elected 








Y-eR Eas 


Wire Pulling Lubricant 
— 
Only Y-ER EAS has all these features 


® Creamy, non-corrosive lu- ¢ 
bricant. Never greasy or 
messy. 
Prevents sticking or set- 
ting. Specially helpful on 
saddles and turns. 
Does not run back on 
cables. 
Never harmful to hands 
or clothing. 
Permanently non-harmful 
to cables or condvit. 





Write for 
descriptive 
booklet 








/ ELECTRO COMPOUND 60. 


Lai. 150th Street © Cleveland 35, 





| ; 
| ve 
“Gal - 
Ee 
| & 
| PX cde vomrens . 
(Ovnres comtongs / 
— Viewaie | 
—— 
New AUTOTRON Catalogs show wide selec- 
tion of modern industrial photoelectric equip- 
ment including the latest in tubeless controls 
Also application diagrams of automatic con- 
veyor control, inspection, carton sorting, 
smoke detection, die protection, counting, 
weighing, limit and tension control, conveyor 
jam-up control, spraying and processing con- 
trol, ramp traffic control, etc. 


Send for your copy today. 
AUTOTRON, INC. 
Box 722 DDN Danville, Il. 
| Representatives in principal_cities 
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president of New England Chapter 
recently. Other officers are: vice- 
president, Robert G. Bedig; secre- 
tary, Robert M. O’Day; treasurer, 
Brent L. Smith; directors, Francis 
P. Sweeney, Hector Munro, Bruce 
Byrnes, Milton Werby. 
— — = . 

A meeting of North Central 
Chapter was held on June 27 at the 
Sheridan Hotel in Minneapolis. The 
chapter voted to give a memorial to 
St. Paul’s Lutheran Church, Fair- 
mont, Minn. in memory of the late 
Frank W. Ross, former NISA di- 
rector and treasurer, who died sud- 
denly last April 18. 

© . > 2 

Perry Wood was re-elected presi- 
dent of Northern California Chap- 
ter at a recent meeting at Gino’s 
Restaurant, San Francisco. Also re- 
elected were: vice-president A. E. 
Dutil, and secretary-treasurer 
Hank Hewelke. The group expects 
to hold its next meeting in Berkeley 
at Spencer’s Grotto. 

- _ > . 

Center Electric Engineering, 
Tacoma, Wash., arranged demon- 
strations and discussion of trans- 
mission drives for Puget Sound 
Chapter’s May 5 meeting at 
Tacoma. 

. - . . 

A portable dynamic balancer was 
demonstrated to motor shop oper- 
ators representatives of the Stew- 
art-Warner Corp. at the Chicago 
(Central District) Chapter’s dinner 
meeting at Graemere Hotel on 
June 9. 

> . - . 

The techniques of training elec- 
tricians in vocational schools were 
outlined by James Cowles of Hart- 
ford Regional Technical School at 
a meeting of the Connecticut Chap- 
ter at Hamden, Conn. last May. 

. a - 

The polyester system of insula- 
tion was discussed by Robert Wise 
of Essex Wire Co. at a dinner meet- 
ing of Great Lakes Chapter at Insu- 
lation & Wires, Inc., Detroit. Hosts 
at the buffet dinner were Chris 
Palmer, of Palmer Electric; Jerry 
Cohen, J-C Electric; and Otto 
Techow, Otto’s Electric, all of De- 
troit. 

~ 7 . 2 

L. Earl Miller, of Springfield 
Electric Motor Co., Springfield, 
Ohio was elected president of Miami 
Valley (Ohio) Chapter at a meet- 
ing at Electric Motor Service, 
Piqua, Ohio, May 25. B. D. McClain, 
McClain Electric Co., Greenfield, 
Ohio was elected secretary ; and Ed- 
ward McLean, Ohio Electric Equip- 
ment Co., Dayton, Ohio, treasurer. 
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1-2 1/4 & 3/8’’Light-Duty 


Remington 


tS _ y 





Stud Driver 


T=) -¥-1 8] [= 


oxo) "fo l=er-Teadtt-lq-re 


fastening 


Core) | 


The basic 


aarele t= 


Power Unit... 


Here’s the single basic tool that gives you a new degree of on-the-job fasten- 
ing versatility, Only one basic unit to buy —the Remington Model 455A — 
for all your fastening applications, Just choose the instantly interchange- 
able fastening attachment you need to do the job! 


Plus choice of 
4 fastening attachments... 


d 


K-2 1/4’ Light-Duty Attach- 
Captive Stud Attachment uses ment uses 22 cal .Power Loads 
22 cal .Power Loads .Use where Handles 80% of your fastening 
extra safety is needed jobs 


L 


K-4 3 8’' Medium and Heavy- 
Duty Attachment. Uses both 
22 and 32 cal. Power Loads. 
For toughest jobs. 


HN 


K-3 3/8’ Medium-Duty At- 
tachment drives heavy-duty 
studs with inexpensive 22 cal 
Power Loads. 


offers greatest single-tool fastening versatility! 


| The Remington Stud Driver offers these ex- 
| clusive features: 


e Four fastening attachments for light, medi- 


| um, heavy-duty work, including the special 





Captive Stud Attachment for extra -safe 
fastening. No other single tool can cover 
such a variety of applications, 


e Medium-duty fastening—requiring %" 
studs—can be done with low-cost 22 caliber 
Power Loads. 


| CHOOSE THE POWER MOST EFFICIENT FOR YOU. 


e Positive one or two-hand operation at 
operator's option . . . no buttons or release 
to hold while fastening. 
e Greater variety of applications made pos- 
sible with instantly interchangeable guards. 
These 4” square, hollow “safety guards”’ fit 
snugly over work, trap spall and dust. More 
than 40 types are available. 

Send coupon for free booklet about the 
Remington Stud Driver—your best buy in 
powder-actuated fastening tools! 


REMINGTON POWER TOOLS ARE AVAILABLE IN 


AIR « ELECTRIC » GASOLINE AND POWDER-ACTUATED MODELS 


Remington Arms Company, Inc., Bridgeport 2, Conn. 
IN CANADA: Remington Arms of Canada Limited, 
36 Queen Elizabeth Bivd., Toronto 18, Ont. 


Remington Arms Company, inc., Bridgeport 2, Conn. 

Please send—without obligation—catalogs on Remington 
Contractor & Industrial Tools checked below: 

Cl Stud Drivers (©) Air Tools ©) Chain Saws 

C Concrete Vibrators () Electric Tools () Flexible Shaft Machines 


Name. Position 





Company. 
Address. 


City. 
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43-SOVT 
150-200 W 


im quality 

orrosion resist 
superb designs that 
re competitively priced. 100- 
50-200 watt sizes 40% 
1g-4-1 gum c-] 9) 14-10 Me -4 0) 01-1 dar | 
fo} ol -1¢-) ¢- Movoto) (-1 aut - 5) am el ar 4-16 

and need less maintenance 


Ask your McPhilben represen 
tative for full details on the 
new 43-50VT series. See our 
nsert in Sweet's or write to 


VicPhilben. Ask for Folio 
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MANY CANADIANS attended the recent 
annual convention of the National In 
dustrial Service Association, at Montreal, 
Canada, including: (I to r) Marcel Piette, 
Donat Piette, Joliette, Quebec, and Lloyd 
Harlock, Harlock-Schultz Electric, Guelph, 
Ont 


Arthur C. Roe, NISA engineer, 
and Gordon Hines, of Electronic 
Dynamic Balancing Co., a distrib- 
utor of the Stewart-Warner dy- 
namic balancer, spoke at the June 
9 meeting of Chicago Chapter at 
Hotel Graemere. 

_ - . _ 

The annual summer meeting of 
the Florida section of the South- 
eastern Chapter was held on 
August 7-9 at Galt Ocean Mile 
Hotel, Fort Lauderdale, Fla. 
Horace Barks of Horace Barks 
Publications, St. Louis, spoke on 
“How Advertising Affects the 
Motor Repair Shop.” 

o 7. > * 

The Great Lakes chapter held its 
regular meeting at the Detroit 
branch office of Insulation & Wires 
on June 15. A buffet lunch was 
furnished by Palmer Electric Co., 
J-C Electric Co. and Otto’s Elec- 
tric Co. Approximately 55 attended. 
Robert Wise, technical sales and 
service engineer, of Essex Wire 
Corp., spoke on the polyester sys- 
tem of insulation. 

. 7 ° 7 

A meeting of the Midwestern 
Chapter was held at the Castle 
Hotel, Omaha, Neb., on April 4. 

. . = . 

National Secretary Murphy 
Miller Sr., Tennessee Electric 
Motor Service, Knoxville, Tenn., 
and Executive Vice-President 
Joseph M. Harrington reported on 
the Montreal Convention at the 
Mid-South Chapter meeting at 
Paris Landing, Tenn., June 12-13. 
Gary Underwood, of Brook Motor 
Co., Memphis, Tenn., was host at a 
Tennessee Country Ham breakfast 
on Saturday. A boat trip, lunch and 
dinner concluded the meeting. 

—_ - ] . 


New York Chapter resumes op- 





FOR QUICK, EASY 
elo} eM litiielitclivels 


“EFFICIENCY” 


NESTED CONDUCTOR 


Nested conductor racks are compact and 
scientifically designed to carry cables equi- 
distant from center to center. Available in 
2, 3, 4, 5 and 6 bushing racks. 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 


Standard Radius 


RIGID 


IN STOCK i 
Y2" to 6” sizes » 45° and 90° 


BLACK ENAMELED = 
HOT DIP GALVANIZED 


Also available in wrought iron or aluminum _ i 


Conpouit Nipece Mec. co. 


1455 SPRING GARDEN AVE. PITTSBURGH 12, PA. 
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erations at a joint meeting at Lake 
Sacandaga in the Adirondacks in 
New York with the New England, 
Connecticut and Niagara Chapters 
September 11-13. 

a 7 . * 

Fourteen attended a meeting of 
North Central Chapter at the 
Francis Drake Hotel in Minne- 
apolis, June 27. Earl Wheat, 
Robert Root and Warren Mielke re- 
ported on the NISA Montreal Con- 
vention. 

. . . +. 

An “A. C. Roe Meeting” will be 
held in Charlotte, N. C. next April 
as the NISA staff engineer will be 
the featured speaker and discussion 
leader for the entire Friday morn- 
ing program. Ed Jenkins, Arma- 
ture Winding Co., Charlotte, and 
Roy Shinault, Roy’s Electric Motor 
Service, Richmond, Va. will speak 
on bearing applications and power 
tool repairs on Saturday morning. 

- + a 7 

F. E. Cahoon, Virginia-Carolina 
Electrical Works, Norfolk, Va.; 
O. R. Patrick, Smith-Gray Electric 
Co., Columbia, Ga.; and Warren E. 
Dickson, Leesburg Armature 
Works, Leesburg, Fla., have joined 
the Southeastern Chapter. 

. = * . 

Southwestern Chapter is prepar- 
ing for its fall meeting on Septem- 
ber 17-19 at the Shamrock-Hilton, 
Houston, Texas. NISA president 
H. C. Blenkhorn will be one of the 
speakers, Executive Secretary Ann 
Hickman announced. Chair- 
man of the program is A. C. Dudley 
and Dick Bradley. Other chairmen 
include Frank Foshee, publicity; 
Emil Shumberg, Harry Gumbert, 
Carl Schleyer, and A. L. Miller, en- 
tertainment; A. C. Dudley, Phil 
Glynn and Marvin Cole, transpor- 
tation; and Fred Fahrenkamp, 
prizes. Theme of the meeting: “The 
Motor Shop’s Expanding Role and 
Responsibility to Industry.” 

- oo _ . 


Florida 


has 


Michael Assalone, Elec- 
tric Motor Co., Miami, Fla., was 
named general chairman of the 
1960 NISA Convention, to be held 
at the Hotel Fontainebleau, Miami 
Beach, on May 4-7. Other chair- 
men include Mrs. J. Arthur Turner 
Jr., Tampa, Fla., women’s program; 
Joe M. Wright, Turner Electric 
Co., Jacksonville, Fla., program; 
Lewis S. Bain, Jack’s Electric 
Motor Shop, Fort Lauderdale, Fla., 
entertainment; William King, 
King’s Electric Motor Shop, Miami, 
transportation; Ralph Swartz, 
Peninsular Armature Works, 
Miami, exhibits; and Richard F. 
Taylor, A & F Electric Motor Re- 
pair, Miami, information. 


i § 
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Fire detection 


rrrrere 


Tie 


Socases 


peeeerte 


trerrer 


eum (270092 


SHSARRREEES 


For years, schools, public build- 
ings, businesses and homes have 
been waiting for an inexpensive, 
dependable fire detection system 
approved by U.L. and F.M. Now 
you can sell them this vital detec- 
tion system at a reasonable price. 
Whether you sell Kidde system 
components on an install-it-your- 
self basis, or do the actual wiring 
job, there are thousands of dollars 
in potential profits for you. 


is big business! 


_ Cash in now with Kidde equipment! 


And, selling Kidde, you can be 
sure that you’re selling quality. 
For more than 30 years, Kidde has 
been the leader in fire safety. It’s 
a name you and your customers 
can trust! 

Find out more about Kidde fire 
detection components — and how 
you can use them to cash in on 
these most profitable markets! 
For more information, write to 
Kidde today. 





1. Kidde alarm bells —6”, 8”, and 
10” diameter, U.L.-approved. 


2. Kidde Fyrindex detectors. 
Self-resetting, fast-acting, easy 
to install. Fixed-temperature 
units each protect up to 225 sq. 
ft. Rate-of-temperature-rise 
models protect to 900 sq. ft. Com- 
bination rate-of-rise, fixed tem- 


& 


perature units each protect 2500 
square feet. All U.L. and/or F.M. 
approved. 


3. Break glass manual alarm. One 
or more stations. 


4, Control, rectifier, zone annun- 
ciator panels contained in one 
cabinet. Monitors up to ten zones. 
12 or 24 v., de. 


Kidde Ultrasonic & Detection Alarms, Inc. 


885 Brighton Road, Clifton, New Jersey 


A Subsidiary of Walter Kidde & Company, Inc., Belleville 9, N. J. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... AUGUST, 1959 











DATES 
AHEAD 


International Association of Electrical 
Leagues — El Cortez Hotel, San 
Diego, Calif., Week of August 10. 


Western Electronic Show & Conven- 
tion—Cow Palace, San Francisco, 
Calif., August 18-21. 


International Association of Electrical 
Inspectors — Northwestern Section, 
Hotel New Washington, Seattle, 
Wash., Aug. 24-26; Southwestern 
Section, Flamingo Hotel, Santa 
Rosa, Calif., Aug. 31-Sept. 2; Eastern 
Section, Essex and Sussex Hotel, 
Spring Lake, N. J., Sept. 14-16; 
Canadian Section, Queen Elizabeth ™ 1a m 
Hotel, Montreal, Quebec, Canada, | Here’s wide ope 
Sept. 25-26; Western Section, cepecteny St mae 
Schroeder Hotel, Milwaukee, Wis., training this —_ 

Oct. 5-7; Southern Section, Heidel- a. rary “ 

berg Hotel, Jackson, Miss., Oct. pong KH Bs 

12-14; Mississippi Chapter, Heidel- | pair work in the 

berg Hotel, Jackson, Miss., Oct. 12-14. | Towing appliance field. The library covers 
Illuminating Engineering Society — 


all kinds of appliances, from washers and 
National Technical Conference, 


refrigerators down to hand irons and toast- 
Fairmont Hotel and Mark Hopkins, 


ers—shows you the facts about how they 
are constructed and work, needed by the 

San Francisco, Calif., September 

7-11. 


serviceman—and gives step-by-step instruc- 
Third Industrial Nuclear Technology 


tions for finding the causes of breakdowns 
and how to correct them. 

This is just the kind of information you 

need to get a job in @, dealer's oeevies =“ 

in business for yourself. esides 

Conference—Co-sponsored by Arm- ee ee of doing troubleshoot- 
our Research Foundation and NU- 
CLEONICS magazine, with the co- 
operation of the United States 
Atomic Energy Commission, Morri- 
son Hotel, Chicago, Ill., September 


A PRODUCT OF STAMPINGS, INC. 


Make more 
money fixing 
appliances 


Includes helpful facts 
on how to start your 
own business and 
MAKE IT PAY! 











ing and repair work, the library gives you 
special pointers—from such things as pro- 
fessional! testing methods and safety meas- 
ures to tips on getting business, making 
service calls, and refurbishing appliances 


we: APPLIANCE 
SERVICING 


THIS TRENCH IS COSTING 
ONLY 1 CENT PER FOOT 


with the 





Canadian’ Electrical Manufacturers 
Assn.—15th annual meeting, Shera- 
ton-Brock Hotel, Niagara Falls, Ont., 
Canada, September 30-October 2. 


Florida Association of Electrical Con- 


2 vols. 
444 pp. 


TRENCHER 101 illus. 


Unsolicited performance reports from ac- 
tual users state that POW-R-SPADE narrow 
trenches cost only 1 cent to 3 cents per 
foot, including labor. (Many report much 
less than 1 cent per foot.) Digging speed 
varies from 1) ft. to 17 ft. per minute 
depending on soil conditions. POW-R- 
SPADE is light, rugged, with minimum of 
maintenance. Shipped completely assem- 
bled. Neat, fast, professional trenches— 
3 in. wide to 24 in. deep, or 4 in. wide 
to 18 in. deep Send coupon today. 


One man can transport from job to job. 


tractors—Annual convention and 7th 
Electrical Trade Show, Robert Meyer 
Hotel, Jacksonville, Fla., October 
7-10. 

11th Biennial Electrical Industrial Ex- 
position—Sponsored by Essex Elec- 
trical League; Armory, Elizabeth, 
N. J., October 10-12. 


National Electronics Conference — 
Sherman Hotel, Chicago, IIll., Octo- 
ber 12-14. 


Electrical Progress Show—Sponsored 
by Electrical Association of Phila- 
delphia, Convention Hall, Philadel- 
phia, Pa., October 13-15. 


National Electrical Contractors Asso- 
ciation—Annual convention and 5th 
Nationai Electrical Exposition, Fon- 
tainbleau, Eden Roc, Deauville and 
Carillon Hotels, Miami Beach, Fla., 
November 9-12. 


National Electrical Manufacturers 
Assn.—Annual meeting, Traymore 


Hotel, Atlantic City, N. J., Novem- | 


ber 9-13. 
Industrial Electric Exposition—Spon- 


$10.45 


EASY 
TERMS 














LIBRARY 





By P. T. BROCKWELL, Jr. 


Written by a man with 28 
years’ experience in the field, 
this Library gives right-to-the- 
point information—shows you @ toasters 
| tested methods of troubleshoot- © mixers 
if and repairing appliances @ reasters 
ckly, efficiently, and safely. © coffee makers 
te concentrates on types of ap- 
pliances that make up the bulk 
of the business—covers both 
115- and 230-volt appliancee— 
shows how to build and use 
test equipment. Covers basic 
fundamentals of each appliance 
se carefully that you can re- 
pair any appliance regardless 
of make or model. Shows how 
to set up shop and how to 
make it pay... your 
skill ai income! 


10 DAYS’ FREE 
EXAMINATION 


DETAILS 
REPAIR OF: 


© cord sets 
© irons 


7 





Hi 
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MoGraw-Hill Book Co., Dept. EC-8 
327 W. 41 St., N.Y.C. 36 


me Brockwell’s Appliance Servicing Library for 
SS SS SSS BSS SSS eee eee eee 


sored by Electrical League of West- t0 de examination on approval. I I wi 
ern Pennsylvania, Penn-Sheraton 
Hotel, Pittsburgh, Pa., November 
17-19. 

American Institute of Electrical Engi- 
neers—Winter general meeting, New 
York, N. Y., January 31-February 5, 
1960. 


16th Annual National Wiring Sales 
Conference—Warwick Hotel, Phila- 
delphia, Pa., February 25-26. 


Stampings, tnc., 32112-24th St., Rock Island, Mlinois 
Plecse send material on POW-R-SPADE: 





NAME 
COMPANY 
STREET 
city 











Position 
For price 
i _o 


and terms outside USA 
MoGraw-Hili Int’l., N.Y.C. 
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Among the 
Manufacturers 


Headquarters Announcements 


Anaconda Wire and Cable Co. 
has acquired the Sequoia Wire and 
Cable Co., Redwood City, Calif., 
which will operate as a subsidiary 
company. 

Transolite Corp., New York, and 
Aluminum and Chemical Corp., 
Greenwich, Conn., have signed an 
agreement to manufacture Transo- 
lite’s U-shaped fluorescent lighting 
fixtures. 

National Electric Div., H. K. 
Porter Co., Inc., Pittsburgh, Pa.— 
Thomas M. Porter, director of 
purchases. 

Electromode, 





Div. of Commer- 
cial Controls Corp., Rochester, 
N. Y.—Jae & Meyer Co., Inc., sales 
and engineering representatives 
for complete line of Electromode 
equipment and all electric space 
heating systems. 

Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis.—Robert J. Dineen, 
manager, product sales, _ elec- 
trical department, Norwood (Ohio) 
works; William C. Krecklow and 
George J. Slies, general superin- 
tendents, manufacturing depart- 
ment of Industries Group. 

Hudson Lamp Co., Kearny, N. J. 
—Walter E. Carpenter, chief en- 
gineer. 

Simplex Wire & Cable Co., Cam- 
bridge, Mass.—John W. Logan, 
vice president. 

Line Material Industries, Mil- 
waukee, Wis.—Leroy Peppey, plan- 
ning engineer, distribution appara- 
tus; Robert E. Deal, manager of 
capacitor sales and service. 

Holub Industries, Inc., Syca- 
more, Ill.—Paul F. Froeb, man- 
ager of merchandising. 

Cutler-Hammer Inc., Milwaukee, 
Wis.—P. B. Harwood, senior vice 
president; E. B. Fitzgerald, vice 
president in charge of engineer- 
ing; George A. Rauch, manager, 
merchandising and sales promo- 
tion division; R. A. Haworth, ap- 
paratus sales manager. 

Blackhawk Mfg. Co., Milwaukee, 
Wis.—Paul F. Moore, sales man- 
ager, Industrial Division. 

Beaver Pipe Tools, Inc., Warren, 
Ohio—E. J. Cassella, vice pres- 
ident of manufacturing; Donald 
W. Lininger, assistant sales man- 
ager. 

Sylvania Lighting Products, 
Salem, Mass. — William A. Ro- 
tunno, marketing specialist, Panel- 
escent lamps. 

Thomas & Betts Co., Elizabeth, 


ELECTRICAL CONSTRUCTION AND 





| However, 








| “Ever heard of ‘bandaging’ electrical 


cables? I never had. . 
I knew my business. 
“But now that I’ve heard about it— 


. and I thought 


| and realize what a risk it can be—I’ve 
| modernized my 


ideas about cable- 
installing. 


“Well, what is a ‘bandage’ anyway? 


| It’s a covering designed to protect an 


injury while it heals. It's temporary. 
electrical cables are not 
temporary. Good ones should last for 
years, providing continuous power to 
equipment and machinery. 

“We know, however, there are criti- 


| cal areas in electrical cable systems 


where you can anticipate trouble. 
These areas are the terminations and 





| splices in the cable. Unless they’re as 


| well constructed and designed as the 
cable 


itself, the entire system is 
weakened. It’s the old story—‘A chain 
is only as strong as its weakest link.’ 

“That's why splices and terminations 
should match the cable . . . and per- 
form just as reliably. 


“For example .. .” 


“When you make a splice or termina- 
tion you’ve got to remove part of the 
cable’s insulation and sheath to make 
connections. Now, the insulation and 


sheath must be replaced. I hadn't 
thought of it before, but there lies 
the secret. : 

“At this point you could either 


| ‘bandage’ the cable with ordinary cover- 


Dept. EC-8 
The Okonite Company 
Passaic, New Jersey 


Please check the tapes you want to try. 


___Okonite 
Name___— 
te ee 


45 years in electrical 
contracting, but | 
hadn’t ever heard of 
“‘bandaged”’ cables... 


says Paul Dooley of Dooley Electric 
Company, New York 


ing materials (as I used to do) or do 

it the right way. That is to: 

1. Make sure you replace the cable 
insulation with a tape made of true 
cable insulating compound. 

2. Make sure you replace the cable 
sheath with a tape made of true 
cable sheathing compound. 

“If you take this little extra care, 
your splices—like mine—will be ‘dupli- 
cates’ of the cable itself, not ‘weak 
links’ in it. 

“The engineer who told me about 
the risks of ‘bandaging’ was a man with 
15 years’ experience in cable engineer- 
ing. His company — Okonite — has 
designed and manufactured superior 
electrical cables for more than 80 
years. They know their business. 

“So now I always insulate my rubber 
cable splices with either Okonite or 
Okolite tape. And I sheath them with 
either Okoprene or Okoweld tape. 
These tapes are made specifically for 
use on electrical cables.” 

Why risk a power shutdown? You 
can avoid the dangers of “bandaged” 
cables. Would you like to try these 
service - proved, easy-to-apply tapes? 
Okonite will pay for your first roll. 
Just complete and mail this coupon. 

Do it now, while you're thinking 
about it, before you “bandage” another 
cable. 

THE OKONITE COMPANY 


Subsidiary of Kennecott Copper Corporation 
Passaic, New Jersey 


Okolite (high voltage) _...._ Okoprene _____ Okoweld 





Company 
Address____ 
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TIME 
CONTROL 


SYSTEMS by 


OFFER... 


@ LOWER INSTALLED COST 
@ LOWER MAINTENANCECOST 
@ MAXIMUM RELIABILITY 
@ EASY PROGRAM SETTING 
@ U. L. APPROVAL 


For schools, hospitals or industrial 
plants investigate Cincinnati Time 
Equipment available in Wired Syn- 
chronous or Impulse Systems. 62 
years’ experience guarantees you 
the ultimate in fine equipment. 


Write today for your free copies of 


“Technical Topics’’—covering time 
systems and their operation. 


Cincinnali SYSTEMS 


Tela: MPANY 


Since 1896 


N. J.—H. C. Moses, Jr. and Marcel 
Tetaz, directors. 

Delco Products Div., General 
Motors Corp., Dayton, Ohio—Car!] 
L. Holverstott, sales manager, In- 
dustrial Motor and Generator Sec. 

Appleton Electric Co., Chicago, 
Ill.—F. W. Wehrheim, vice pres- 
ident, executive level planning; 
E. V. Aldridge, vice president, 
sales; S. Peter Lambros, vice 
president of administration and 
planning; Phillips M. Darby, gen- 
eral sales manager; John P. 
Dwyer, sales manager, Unilet Di- 
vision; Thomas A. Strock, sales 
manager, Reelite Division; George 
E. Steinmetz, sales manager, IIli- 
nois Malleable Iron Co. division. 

White-Rodgers Co., St. Louis, 
Mo.—Edward A. Fehlbaum, man- 
ager of European operations. 

Curtis-AllBrite Lighting, Inc., 
South San Francisco, Calif.—Rob- 
ert H. Shaffer, vice president in 
charge of manufacturing. 

Lighting Dynamics, Inc., Cleve- 
land, Ohio. — William H. Rora- 
baugh, general manager. 

Federal Pacific Electric Co., 
Newark, N. J.—Leonard P. Shelley, 
manager, Pacific Switchgear Di- 
vision. 

Edwards Co., Norwalk, Conn. 
Thomas F. McCarthy, vice pres- 
ident in charge of market develop- 
ment; John L. Palshaw, sales pro- 
motion manager, in addition to 
duties as advertising manager. 

Tomic Sales and Engineering 
Corp., Detroit, Mich. — C. Danny 
O’Connor, general sales manager. 

Southern Electrical Co., Chat- 
tanooga, Tenn. — Charlton W. 
Smith, plant manager; H. H. Bul- 
len, director of electrical con- 
ductor sales. 

Ramset Fastening System, Cleve- 
land, Ohio—R. H. Benedict, Jr., 
sales manager. 

Gamewell Co., Newton Upper 
Falls, Mass.—Robert Lassell, sales 
manager, municipal fire alarm and 
signal systems. 

Burndy Corp., Norwalk, Conn.— 
John F. Jones, vice president and 
director; George A. Goos, assistant 
secretary. 

Electric Storage Battery Co., 
Philadelphia, Pa.—Elmer B. Ott, 
chairman of.the board; Edward J. 
Dwyer, president; William P. 
Cairo, secretary. 

Pfaff & Kendall, Newark, N. J. 
Tom Barney, general sales man- 
ager. ae 

Dayton Rubber Co., Dayton 
Ohio—A. L. Schriml, product sales 
manager of Polv-V drives. 

Clayton Mark & Co., Evanston, 
Ill.—Howard M. Sullivan, man- 
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M. STEPHENS 


Mfg. Inc. Los Angeles 11 
814 E. 29th St. ADams 1-9147 

















PORTABLE POWER 
CUTS YOUR COSTS 


800 to 2500 Watt 


\ 


800 to 3000 Watt 


USE POWER TOOLS WITH DEPENDABLE 
WIN PO WE ELECTRIC 
—-—f|OWER p.iants 


You save 3 big ways with a WINPOWER 
electric plant: 


{1) costs less to buy . . . priced to beat 
all competition; 

(2) speeds up production by supplying low 
cost, instant power on the job; 

(3) gives you long and dependable serv- 
ice backed by 33 years of manufac- 
turing experience. Portable cradle 
units or two wheel dolly types. 


FREE BROCHURE AND COMPLETE 


INFORMATION SENT BY RETURN 
MAIL. 


WINPOWER MFG. CO. 
NEWTON, IOWA Dept. RZ 
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ager of product merchandising. 

Westinghouse Electric Corp., 
Pittsburgh, Pa.—Bruce A. Everly, 
manager of marketing, lighting 
division. 


Regional Appointments 
MIDDLE ATLANTIC 


McGraw-Edison Measurements 
Division: H. E. Ransford Co., sales 
representatives, Pittsburgh area. 

Smithcraft Lighting: John A. 
White, manager of New York City 
operations. 

Minneapolis-Honeywell Regula- 
tor Co.: Edward J. Klein, regional 
industrial manager, Mid-Atlantic 
region; John J. Horner, industrial 
manager of Philadelphia branch 
office; Carl F. Boehnlein, indus- 
trial manager of Richmond, Va., 
branch office. 

Allis-Chalmers Industries 
Group: Joseph F. Maloney and 
David W. Vannatta, sales repre- 
sentatives, New York district. 

Pyle-National Co.: H. F. Whalen, 
Hastings-on-Hudson, N. Y., man- 
ager of Eastern Region; David 
Stiles, Moorestown, N. J., man- 
ager of Western Region; L. J. Mile- 
wics, Wyckoff, N. J.. New York 
district manager; J. M. Connell, 
manager of Philadelphia district. 


SOUTH ATLANTIC 


Sola Electric Co.: Hayes and 
Noe, Atlanta, Ga., representatives 
in Georgia, Tennessee, Alabama, 
North Carolina, South Carolina 
and western Florida. 

Allis-Chalmers Industries 
Group: James M. Baldwin, Char- 
lotte, N. C., and Granville M. 
Grant, Richmond, Va., sales rep- 
resentatives. 

Cutler-Hammer Inc.: T. R. Chris- 
tian, Atlanta district manager. 

Pyle-National Co.: Curtis H. 
Stout, Ine., representative’ in 
South-Central area. 


EAST CENTRAL 


Electric Auto-Lite Co.: Louis C. 
Vogt, Michigan district manager 
of Electrical Products Group. 

Pyle-National Co.: H. R. Weibel, 
Glen Ellyn, IIl., Central Region 
manager. 

Stanley Electric Tools: Richard 
W. Cooper, sales representative in 
Cleveland territory. 

Daystrom-Weston Sales  Div., 
Daystrom, Inc.: Carl G. Ketel, 
manager, new Cedar Rapids 
branch office serving eastern Iowa, 
Moline and Rock Island, IIl. 

Huenefeld Company: Aberdeen 
Electric Sales Co., representatives 
for northern half of Illinois. 


the only 
masonry drill-anchor 
that's 


DURATHERM 
HEAT-TREATED 


olmelelillilem leh 4-6 
plus holding power... 


SABER= OOM 


DRILL-N-ANCHOR 


for fastening any kind of fixture to any kind of masonry 


* hardened so teeth keep their edge, drill a full hole fast 
* toughened so teeth won’t snap off, even in hardest concrete 


DRILLS FAST...HOLDS TIGHT... 
3 ¢ Drills its own hole in the hardest concrete, 
— develops highest holding power. 
--.CUTS COSTS ALL-AROUND * Tapered holding ridges around body make 
¢ The anchor is the drill...no separate the Saber-Tooth bite harder, grip tighter. 
drills to handle or sharpen...no * Expander slots assure complete, even expan- 
problem of matching sizes. sion when anchor is driven home—teeth un- 
e “Core drill’ design saves drilling dercut hole deep in the masonry. 


time and labor. : * All-steel construction resists shock, vibra- 
tion, fire, rust. 
e Snap-off joint is strong enough to hold dur- 


Snap-off Flush ing drilling, yet breaks clean after the anchor 
Type is in place. 


| a ee oe ee 
Hand Flush Type y THE RAWLPLUG COMPANY, INC. 
‘i 212 Petersville Road New Rochelle, N.Y. 
—_ % Please rush my Saber-Tooth sample and complete facts. 
Rod Hanger Type a 
Tie Wire Type % 
aE EEE eee OE ee 4 RO, : 

Try the Saber-Tcoth for yourself, at = . 
our expense, on your toughest masonry 


anchoring job...send the coupon for a : R8 
free sample and full information. 
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Cutler-Hammer Inc.: K. A. Krug, 
Grand Rapids, Mich., district man- 
ager. 

Bermico Div., Brown Co.: Rus- 


| sell P. Doucet, representative cov- 


MRAAAAAAS 


| Tex., 


ering Ohio, Michigan, Indiana, 


| Kentucky, Illinois and Wisconsin. 


| WEST CENTRAL 


Allis-Chalmers Industries 
Group: G. Holman King, Abilene, 
and Lawrence E. Walker, 
New Orleans, La., new representa- 


| tives. 


Cutler-Hammer Inc.: K._L. 


| Smith, Kansas City district man- 
| ager. 


Daystrom-Weston 
Daystrom, Inc.: 


Sales Div., 
Jess S. Smith, 


| manager, new branch office in New 


| Scanlon Co., 


Orleans. 
Ward Leonard Electric Co.: P. J. 
representative for 


| Electronic Distributor Division in 


More CONDUFLOR headerduct for 
Rogers Elec. Service, Inc. contractor 
on new Libbey-Owens-Ford executive 
offices, Toledo 


When designing or bidding Cellular 
Underfloor Distribution Systems be 
sure you investigate 


Conduflor 


— the new, modern floor and 
ceiling headerduct and fittings sys- 
tem for power, communication and 
signaling lines. 


Conduflor 


fittings are listed by Underwriters | 
Laboratories, Inc. 


Write or call for detailed data 
file on cellular concrete or steel 
floors. 


CONDUFLOR 


CORPORATION 
P.O. BGA 2746 
CLEVELAND 11, OHIO 
Winton 1-6430 





Texas. 

Sylvania Lighting Products: 
George W. Ross, Milwaukee dis- 
trict sales manager. 

Electro Lighting Corp.: Richard 
Clifcorn, district manager in Wis- 
consin and upper Michigan. 

John C. Virden Co.: Marion L. 
Dick, sales representative in state 
of Wisconsin. 


Okonite Company: Douglas J. 


O’Connor, branch manager of new | 


Tulsa, Oklahoma office. 
WEST 


Quadrangle Mfg. Co.: Al Thomp- 
son, representative in Wyoming 
and Colorado; Floyd Wilson Co., 
representative in Oklahoma. 

Federal Pacific Electric Co.: 
Robert L. Lemman, manager of 
North Pacific sales region. 

Okonite Company: Sam R. How- 
ard, district manager, Los Angeles 
district office; James F. Angle, 
district manager, Salt Lake City 
district office. 

Western Lighting Corp.: New 
representatives: Dan Radke, San 
Francisco; Tom R. Van Wagoner, 


| Salt Lake City; Norman F. Ross, 


Phoenix; Earl Stearns, Sales, Ta- 
coma; Harry L. Stearns, Portland; 
Ross Vieths, Seattle. 

C & D Batteries, Inc.: Joseph C. 
Platt Co., Seattle representatives. 

John C. Virden Co.: Ray E. 
Wendling, sales agent for Arizona, 
office in Phoenix. 

International Rectifier Corp.: 
Pacific Electro-Sales, Inc., indus- 
trial sales representative in San 
Diego area. 

McGraw-Edison Measurements 
Div.: F. Y. Gates Co., representa- 
tives for Rocky Mountain area. 


Millions of Steel 


IFFY CLIPS 


Specify 
MINERALLAC 


HANGERS, CLIPS, 
STRAPS, BUSHINGS 
Expert design, choice 
materials and con- 
trolled manufacture 
have built ‘‘top-service 
and longest life” inte 


Send for new literature and prices. 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria Street— Chicago 7, WMinois 


MINERALLAC 











Equipment, Materials, 
Supplies and Services for 
Electrical Construction— 
Maintenance—Repairs 





| 
| 
a 











NEW!!! TELESCOPIC FIBER 
GLASS RULER precisely measures heights 
and clearances of lines up to 25 feet. 
Measurements are taken at eye level while 
standing. Can be operated by anyone. 
Collapses into 5-ft. barrell that prevents 
contamination. Great dielectric resistance 
(10° ohms/inch). Weighs less than 3 Ibs. 
Free 10-day trial. Shipped prepaid @ 
$30.00 plus postage. Order from: Dept. 
CM-65, Fiber Glass Division, Mound City 
Warehouse Company, Mound City, Ill. 








This WHERE-TO-BUY section Is a special classifi- 
cation for advertisers desiring advertising of new 
equipment, services or merchandise in space units 
smalier than the minimum run of book display 
space. Space is available In this section In units 
from one to 4 inches. For low rates, Write: 
ELECTRICAL CONSTRUCTION & MAINTENANCE 
POST OFFICE BOX 2 
NEW YORK 36, NEW YORK 
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ADEQUATE 
JOB RECORDS 


SEARCHLIGHT SECTION 
mriorMet: —“ OBPORTUNITIES {SurMtn? 


BUSINESS eo] Se iS 06 


[FROM PAGE 95] 


When the aforementioned proced- 
ures are completed, we turn our at- 
tention again to the job card. To it, 
we staple the original customer 
order, possibly a permit sheet, any 
memos we may want to refer to 
later and a carbon copy of the in- 
voice. We then file the card in the 


DISPLAYED —RATES— 
Employment Opportunities—-$24.00 per imch, sub- $1.80 per line, minimum 3 lines. To advance 
Ject to Agency Commission. payment count 5 average words as « line 


& Opportunities—$17.90 per 
eet subject te AS aan Position Wanted ads take one-half of above rate. 


An advertising inch is measured %” vertically on 392 Numbers in care of our New York, Chicago & 
one column, 3 columns—30 inches—to a page. San Francisco offices count as one additional line. 

Bauipment Wanted or For Sale Advertisements ac- Discount of 10% if full payment is made in advance 
ceptable only in Displayed Style. for consecutive insertions. 


Send New Ads to Classified Advertising Div. Electrical ben hie: & Maint. P.O. Box 12, New York 36, N.Y. 


UNDISPLAYED 





accounts receivable section of the 
6- by 9-in. card file, 

As we receive payments, they are 
credited into our “Red Book” sec- 
tion 1 and 3, our daily cash section 
and the customer ledger, as well as 
being marked paid on the proper 
job card. 

Naturally, quite a few of the 
calls we receive are for “check outs” 
or to give estimates. If we have not 
been authorized to go ahead on 
these inquiries within 30 days, we 
cancel the order, enter the cancel- 
lation in section 1 of the Red Book, 
mark the job card cancelled and 
file the card in the paid file. 

At certain times during the year 
when job orders are slow coming in, 
we begin to fear that there might 
be something wrong with our busi- 
ness. It is most reassuring to us 
when I quickly check our records 
and come up with the information 
that these particular weeks are con- 
sistently less busy each year, but 
that they are always followed by 
rush periods. We have charts show- 
ing a ten-year average (by month) 
on the following: 

Job orders received per month. 

Sales put on the books during each 
month. 

Total amount of materials used 
per month (dollarwise). 

Dollar amount of payroll used per 
month. 

Number of employees per month. 

We like to compete against these 
figures. Each year we try to better 
our sales and reduce costs even 
though regular advances in wages 
are given. 

My remarks and descriptions of 
our procedure for keeping job rec- 
ords are not meant to give the im- 
pression that we have a perfect sys- 
tem. There is always room for 
improvement. We work continually 
to find improvement in methods 
used, and time consumed for all our 
jobs. The procedures I have outlined 
to you could be greatly reduced and 
you would still get some good from 
them. 
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TRANSFORMERS 


BOUGHT — SOLD — RENTED 
REWOUND — RE-DESIGNED 
MANUFACTURED 
Ask For Our Price Schedule And Stock List 
THE ELECTRIC SERVICE CO., 5322 Hetzel St., Cincinnati 27, Ohio 


“America’s Exclusive Independent Transformer Service Shop” 

















An 


Investment e 


Productive advertising 
is an INVESTMENT 
rather than an EX- 
PENDITURE. 


“Searchlight” 


ers almost 


advertis- 
invariably 
report prompt and satis- 
factory results. 


BE CONVINCED 
send us your advertise- 
ment TODAY. 


Address 
Classified Advertising Division 


Electrical Construction 
& Maintenance 


P. O. BOX 12, N. Y. 36, N. Y. 





ADDRESS BOX NO. REPLIES TO: Boz. No. 
Classified Adv. Div. of this publication, 
Send to office nearest you. 
NEW YORK 86: P. 0. BOX 12 
CHICAGO 11: 520 HW. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 





BUSINESS OPPORTUNITY 


Electrical Estimator wanted for fast growing 
ae firm in Southern California. BO- 

1533, Electrical Construction & Maintenance, 
San Francisco. 


ELECTRICAL ENGINEERS 


With 3 or more years experience in elec- 
trical design for buildings yd 
lighting, distribution, viting, etc. Perma- 
nent employment with we {a bitched 
midwestern consulting engineering firm. 
Write civing pomenet resume and required 
salary. 2036, Elec. C&M 
520 N. Michigan Ave., Chicago 11, Ill. 











Your inquiry 
will have 
Special value... 


If you mention this maga- 
zine, when writing ad- 
vertisers. Naturally, the 
publisher will appreciate 
it... but, more important, 
it will identify you as one 
of the men the advertisers 
wants to reach with this 
message . . . and help to 
make possible enlarged 
future service to you as a 
reader. 
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Business Mgr 


BUSINESS OPPORTUNITIES 
Wanted 


EQUIPMEN|I 
Used or Surplus New 
For Sale 


¢ These manufacturers 
advertised their products in 
the ELECTRICAL PRODUCTS GUIDE 





widtommineatnewo 





ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


For more’ complete information, and ap- 
plication data on their lines, refer to the 
index of Advertisers in the ELECTRICAL 
PRODUCTS GUIDE . .. the 13th issue of 
ELECTRICAL CONSTRUCTION AND 
MAINTENANCE, 
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Explosion-resisting 
General Purpose 


General Purpose cis Lockout 


General Purpose with Pilot Light 


ra. 
, 4 : ‘ s ” a ' 4° ’ " 4 
/ Or moe , = ‘ 
4 = SVG , 
ng nso STANDARD DUTY F 
co / 


Oil-immersed 


~~ e Water-tight and 


Dust-tight 
Water-tight and voit 4 


Dust-tight Explosion-resisting 


Flush Mounting Flush Mounting 


Name your pushbutton require- 
ment—there’s a Square D unit to 
do the job, exactly. Three complete 
lines . .. standard duty, heavy duty, 

General Purpose Flush mounting sa a 
evailable up to —with Pull Box and oil-tight heavy duty . . . each 


8 units 
providing a wide range of operators, 


stations, and circuit combinations. 
HEAVY DUTY Palm-operated Button Selector Switch 


Nine Unit Station 


Three Unit Station 
Two Unit Station 


One Unit Station 


White for Pushbutton 


Bulletins which give 
complete details. Address 
Square D Company, 
4041 N. Richards Street, 
Milwaukee 12, Wisconsin. 


OIL- TIGH T Four Unit Station | 


arranged for = 


HEAVY DUTY horizontal mounti 6 


Available in 1 to 16 unit sizes, 6-9-12-16 unit 
stations have hinged covers for easier wiring 


now...EC&M propucts ARE A PART OF THE SQUARE D LINE! 


SQUARE J) COMPANY 





CROUSE /HINDS 


Condulet 


electrical equipment 


the one complete line 
for corrosive locations 





RESISTS chemical and 


galvanic corrosion 


RESISTS acids, alkalis, salts 
RESISTS varying concentrations 


and temperatures of corrosive 
liquids, vapors, gases, dusts 


Corrosion problems would be simple if there 
were a single material which would resist all 
corrosive substances. 

Since there is not, Crouse-Hinds provides elec- 

Photo shows Feraloy Condulet trical equipment in four materials which offer a 
conduit fitting after several selection to meet virtually every known corrosion 
years exposure to hydro- 2 2 


chloric acid. Note extreme pre »blem... 
deterioration of conduit. 


FERALOY® features the desirable characteristics of cast iron: strength, 
corrosion resistance, versatility, adaptability, economy. Plated with 
zinc and cadmium, Feraloy Condulets will combat most corrosive 
elements. 

ALUMINUM ALLOY develops its own self-repairing oxide film which 
resists a number of corrosive conditions. Copper-free Aluminum 
Alloy Condulets effectively resist galvanic corrosion. 
PLAST-A-COAT, a polyvinyl chloride, is a resilient coating which 
withstands abrasion and repels corrosion from caustics, alkalis and 
heavy mineral acids. Tough, non-peeling, it also acts as an insulator. 
SILICON BRONZE, when all other materials fail, can be furnished 


for the most extreme corrosion problems. Counteracts virtually all 
alkalis as well as salt water, sulfur gases, etc. 








Write for 


“= BULLETIN +2699 
s information on 


NEW YORK Crouse/Hinds 


Condulets for 
Corrosive Locations. 





Offices: Atlanta, Baton Rouge, Birmingham, Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, 
Corpus Christi, Dallas, Denver, Detroit, Houston, Indianapolis, Kansas City, Los Angeles, Milwaukee, 
New Orleans, New York, Omaha, Philadelphia, Pittsburgh, Portland, Oregon, St. Lovis, St. Paul 
Salt Lake City, San Francisco, Seattle, Tulsa, Washington. Resident Rep ives: Albany, Balti 
Reading, Pa., Richmond, Va. 
Crouse-Hinds Company of Canada, Ltd., Toronto, Ont. 
Crouse-Hinds Instrument Company, Inc., Silver Spring, Md. 


. 
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